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1. General comments

Unless otherwise specified, all reagents and starting materials were purchased from commercial
sources and used as received without purification. The solvents were purified and dried using
standard procedures. The chromatography solvents were technical grade and distilled prior to use.
Flash chromatography was performed using 200-300 mesh silica gel with the indicated solvent
system according to standard techniques. The 'H and 13C NMR spectra were recorded on a 500 MHz
and 125 MHz NMR spectrometers, unless otherwise specified. Chemical shifts (J) in parts per
million were reported relative to the residual signals of chloroform (7.26 ppm for 'H and 77.0 ppm
for 13C), and all >*C NMR were recorded with proton broadband decoupling and indicated as
BC{1H} NMR. Multiplicities are described as s (singlet), d (doublet), t (triplet), q (quartet), or m
(multiplet), and the coupling constants (J) are reported in Hertz (Hz). HRMS analysis with a
quadrupole time-of-flight (TOF) mass spectrometer yielded ion mass/charge (m/z) ratios in atomic
mass units. The melting points were measured using SGWX-4 melting point apparatus.

2. General procedure for the synthesis of ethyl 3-o0xo-3-arylpropanoate.

e} O
o) NaH (5.0 equiv.)
PS THF, rt to reflux OEt
R * EtO” TOEt overnight R

To a suspension of sodium hydride (60% in mineral oil, 5 equiv) and diethyl carbonate (10

mmol, 2.0 equiv.) in THF (10 mL) was added a solution of substituted acetophenone (5 mmol, 1.0
equiv.) in THF (10 mL) dropwise under reflux. The mixture was refluxed overnight then quenched
with H,O. The mixture was extracted with ethyl acetate for 3 times, and the combined organic phase
was washed with brine, dried with anhydrous Na,SO,, and concentrated under reduced pressure.
The residue was purified on a silica gel column to afford substituted ethyl benzoylacetate (petroleum
ether /ethyl acetate, 20:1, v/v).

3. General procedure for the synthesis of 3-aryl-5-isoxazolones.

0O o 0
NH,OH-HCI (2 equiv.)
OEt __ K,CO4 (0.5 equiv.) . 0
R EtOH/H,0, rt, overnight < N

To a mixture of ethyl benzoylacetate (3 mmol, 1.0 equiv.), hydroxylamine hydrochloride (6

mmol, 2.0 equiv.) and potassium carbonate (1.5 mmol, 0.5 equiv.) in ethanol/water (10 mL, v/v =
1:1) was stirred at room temperature overnight. The solid was filtered, washed with water and
extracted three times with ether. The combined organic layers were dried over Na,SOy4, and
concentrated under reduced pressure. The residue was purified on a silica gel column to afford
substituted 3-arylisoxazol-5-ones (petroleum ether /ethyl acetate, 3:1, v/v).

4. General procedure for the synthesis of 2-diazo-1,3-diketones.
O (0]
M i DBU (5 mol%) N2
" Ve 2 Ns TTHF.ft,5h R’
o © 0

R2
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A mixture of 1,3-diketones (1 mmol), 4-methylbenzenesulfonyl azide (1 mmol), and 1,8-
diazabicyclo[5.4.0]undec-7-ene (DBU) (5 mol%) in tetrahydrofuran (THF) (3 mL) in a sealed tube
was stirred at room temperature for 5 h under argon atmosphere. After the reaction was complete
(as determined using TLC), the reaction mixture was cooled to room temperature, extracted with
CH,Cl, (3 x 10 mL), and washed with brine. The organic layers were combined, dried over Na,SO,,
filtered, and then evaporated under vacuum. The residue was purified using flash column
chromatography with a silica gel (200-300 mesh), using ethyl acetate and petroleum ether (1:3, v/v)
as the elution solvent to give desired 2-diazo-1,3-diketones.

5. General procedure for the synthesis of isoxazolo[2,3-f|phenanthridines.

0
o}
\N,O N2 [Cp*RhCl], (2 mol%) _ g
R + R3 toluene, 110°C, 8 h
(o] R2
1 2

A mixture of 3-arylisoxazol-5(4H)-ones 1 (0.25 mmol), cyclic 2-diazo-1,3-diketones 2 (0.5
mmol), and [Cp*RhCl,], (0.005 mmol) in toluene (4 mL) in a sealed tube was heated to 110 °C in
an oil bath for 8 h under air atmosphere. After the reaction was complete (as determined using TLC),
the reaction mixture was cooled to room temperature, extracted with CH,Cl, (3 x 10 mL), and
washed with brine. The organic layers were combined, dried over Na,SO,, filtered, and then
evaporated under vacuum. The residue was purified using flash column chromatography with a
silica gel (200-300 mesh), using ethyl acetate and petroleum ether (1:4, v/v) as the elution solvent
to give desired product 3.

6. Large-scale synthesis.

\N,O N2 [CP*RNhCl5], (2 mol%)
+ . toluene, 110 °C, 8 h

1a (3 mmol)  2a (6 mmol)

3aa (557 mg, 66%)

A mixture of 3-phenylisoxazol-5(4H)-one 1a (3 mmol), 2-diazo-5,5-dimethylcyclohexane-1,3-
dione 2a (6 mmol), and [Cp*RhCl,], (0.06 mmol) in toluene (15 mL) in a sealed tube was heated
to 110 °C in an oil bath for 8 h under air atmosphere. After the reaction was complete (as determined
using TLC), the reaction mixture was cooled to room temperature, extracted with CH,Cl, (3 % 20
mL), and washed with brine. The organic layers were combined, dried over Na,SOy, filtered, and
then evaporated under vacuum. The residue was purified using flash column chromatography with
a silica gel (200-300 mesh), using ethyl acetate and petroleum ether (1:4, v/v) as the elution solvent
to give desired product 3aa in 66% yield (557 mg).
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7. General procedure for further transformation.

Pyridinium tribromide (1 equiv.)
KoCO3 (5 equiv.), DCM, rt, 5 h

3aa (1 mmol) 4 (78%)

Compound 3aa (1.0 mmol) was dissolved in dichloromethane (5 mL). Then potassium carbonate
(5.0 mmol) and pyridinium tribromide (1.0 mmol) were added to this mixture at room temperature.
The reaction mixture was stirred at room temperature for 5 h and then quenched with a saturated
aqueous sodium bicarbonate solution (10 mL). The organic phase was extracted with ethyl acetate
(3 x 20 mL), dried over Na,SOy, and then evaporated under vacuum. The residue was purified using
flash column chromatography with a silica gel (200-300 mesh), using ethyl acetate and petroleum
ether (1:8, v/v) as the elution solvent to give compound 4 in 78% yield.

8. H/D exchange experiments.
(1) H/D exchange experiments of substrate 1a.

0
o H/D
[Cp*RNCl,]5 (2 mol%) o)
. O _toluene, 110°C, 8 h SN
N D,0 (0.3 mL)
H/D
1a 1a-d,

To the mixture of 3-phenylisoxazol-5(4H)-one 1a (0.25 mmol), [Cp*RhCl;], (0.005 mmol) and
toluene (3 mL) in a sealed tube was added D,0O (0.3 mL) at room temperature under air atmosphere.
The stirred mixture was then heated to 110 °C in an oil bath for further 2 h. After being cooled down
to room temperature, it was purified by preparative chromatography to afford the starting material,
which was subject to 'H NMR test to determine the ratio of 1a and 1a-d,,.
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(2) H/D exchange experiments of compound 3aa.

0
* 0,
< 0 N2 [Cp*RNCIl; (2 mol%)
N toluene, 110 °C, 8 h
o D,0 (0.3 mL)
1a 2a

3aa-d

To the mixture of 3-phenylisoxazol-5(4H)-one 1a (0.25 mmol), 2-diazo-5,5-dimethylcyclohexane-
1,3-dione 2a (0.5 mmol), [Cp*RhCl,], (0.005 mmol), and toluene (4 mL) in a sealed tube was added
D,0 (0.3 mL) at room temperature under air atmosphere. The stirred mixture was then heated to
110 °C in an oil bath for 8 h. After the reaction was complete (as determined using TLC), the reaction
mixture was cooled to room temperature, extracted with CH,Cl, (3 x 10 mL), and washed with
brine. The organic layers were combined, dried over Na,SOy, filtered, and then evaporated under
vacuum. The residue was purified using flash column chromatography with a silica gel (200-300
mesh), using ethyl acetate and petroleum ether (1:4, v/v) as the elution solvent to give desired
product 3aa-d in 64% yield.
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9. General procedure for competitive experiment.

0o
.0, N, [Cp*RhCly], (20mol%)
N toluene, 110 °C, 8 h
o D,0 (0.3 mL)
MeO/F3C 2a MeO/F3C

1i1j = 1:1

3ia/3ja = 1.8:1
A mixture of 3-(4-methoxyphenyl)isoxazol-5(4H)-one 1li (0.1 mmol), 3-(4-
(trifluoromethyl)phenyl)isoxazol-5(4H)-one 1j (0.1 mmol), 2-diazo-5,5-dimethylcyclohexane-1,3-
dione 2a (0.2 mmol), and [Cp*RhCl,], (0.002 mmol) in toluene (4 mL) in a sealed tube was heated
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to 110 °C in an oil bath for 8 h under air atmosphere. After the reaction was complete (as determined
using TLC), the reaction mixture was cooled to room temperature, extracted with CH,Cl, (3 % 10
mL), and washed with brine. The organic layers were combined, dried over Na,SOy, filtered, and
then evaporated under vacuum. The residue was purified using flash column chromatography with
a silica gel (200-300 mesh), using ethyl acetate and petroleum ether (1:4, v/v) as the elution solvent
to give desired product 3ia and 3ja in 52% and 29%, respectively.

10. Kinetic Isotope Effect studies.
(1) Parallel experiments

0]
O
N /o N2 *|
| N 4 [Cp*RhCly], (2 mol%)
Hs/Ds— _ 0 toluene, 110 °C, 8 h
1a or 1a-ds 2a

3aa or 3aa-d,

To the mixture of 3-phenylisoxazol-5(4H)-one 1a (0.1 mmol) or 3-phenylisoxazol-5(4H)-one 1a-
ds (0.1 mmol), 2-diazo-5,5-dimethylcyclohexane-1,3-dione 2a (0.2 mmol), [Cp*RhCl,], (0.002
mmol), and toluene (1.5 mL) in a sealed tube at room temperature under air atmosphere. The stirred
mixture was then heated to 110 °C in an oil bath for 2 h. After the reaction was complete (as
determined using TLC), the reaction mixture was cooled to room temperature, combined, extracted
with CH,Cl, (3 x 10 mL), and washed with brine. The organic layer was dried over Na,SOy, filtered,
and then evaporated under vacuum. The residues were combined and purified using flash column
chromatography with a silica gel (200-300 mesh), using ethyl acetate and petroleum ether (1:4, v/v)
as the elution solvent to afford the mixed products 3aa and 3aa-d,. The Ky,p value was determined
to be 1.5 by the 'H NMR test.
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(2) competitive reaction

o
0
SN /O N2 * o
NN 4 [Cp*RNCl,], (2 mol%)
Hs/Ds 07 toluene, 110 °C, 8 h
a

1a and 1a-d;

3aa and 3aa-d,

To the mixture of 3-phenylisoxazol-5(4H)-one 1a (0.25 mmol), 3-phenylisoxazol-5(4H)-one 1a-
ds (0.25 mmol), 2-diazo-5,5-dimethylcyclohexane-1,3-dione 2a (0.5 mmol), [Cp*RhCl,], (0.005
mmol), and toluene (4 mL) in a sealed tube at room temperature under air atmosphere. The stirred
mixture was then heated to 110 °C in an oil bath for 2 h. After the reaction was complete (as
determined using TLC), the reaction mixture was cooled to room temperature, extracted with
CH,Cl, (3 x 10 mL), and washed with brine. The organic layers were combined, dried over Na,SO,,
filtered, and then evaporated under vacuum. The residue was purified using flash column
chromatography with a silica gel (200-300 mesh), using ethyl acetate and petroleum ether (1:4, v/v)
as the elution solvent to afford the product 3aa and 3aa-d,. The Ky,p value was determined to be

2.2 by the "H NMR test.
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10,10-Dimethyl-10,11-dihydro-2H-isoxazolo[2,3-f[phenanthridine-2,8(9H)-dione (3aa). The title
compound was prepared from 3-phenylisoxazol-5(4H)-one and 2-diazo-5,5-dimethylcyclohexane-
1,3-dione according to the general procedures (synthesis of isoxazolo[2,3-f]phenanthridines) and
purified by column chromatography (petroleum ether/ethyl acetate 4:1, R,= 0.5) to afford a yellow
solid in 72% yield (50 mg); mp = 205-206 °C; 'H NMR (500 MHz, CDCl3) 6 9.42 (d, J = 8.6 Hz,
1H), 7.91-7.88 (m, 1H), 7.80-7.76 (m, 1H), 7.60-7.57 (m, 1H), 5.60 (s, 1H), 3.11 (s, 2H), 2.59 (s,
2H), 1.22 (s, 6H); 13C NMR (125 MHz, CDCl;)d 195.99, 168.02, 152.44, 143.56, 133.43, 129.72,
128.04, 127.21, 125.82, 119.78, 109.31, 75.89, 52.97, 37.72, 32.36, 28.35; HRMS (ESI-TOF) m/z:
[M+H]" caled for C7H{NO; 282.1125; found 282.1132.

6-Fluoro-10,10-dimethyl-10,11-dihydro-2H-isoxazolo[2,3-f[phenanthridine-2,8(9H)-dione
(3ba). The title compound was prepared from 3-(4-fluorophenyl)isoxazol-5(4H)-one and 2-diazo-
5,5-dimethylcyclohexane-1,3-dione according to the general procedures (synthesis of
isoxazolo[2,3-f]phenanthridines) and purified by column chromatography (petroleum ether/ethyl
acetate 4:1, Ry = 0.5) to afford a yellow solid in 53% yield (39 mg); mp = 205-206 °C; 'H NMR
(500 MHz, CDCl3) 6 9.20 (dd, J = 12.0, 2.6 Hz, 1H), 7.90 (dd, J = 8.9, 5.7 Hz, 1H), 7.34-7.30 (m,
1H), 5.57 (s, 1H), 3.11 (s, 2H), 2.59 (s, 2H), 1.22 (s, 6H); 3C NMR (125 MHz, CDCl;) J 195.66,
167.74,166.70 (d, Jo.r=251.7 Hz), 151.91, 144.40, 132.14 (d, Jcr = 11.8 Hz), 128.34 (d, Jcr = 10.0
Hz), 117.08 (d, Jo.r=24.5 Hz), 116.37, 113.27 (d, Jc.r = 26.0 Hz), 108.54, 108.51, 75.92, 52.75, 37.74,
32.31, 28.33; 9F NMR (471 MHz, CDCl;) ¢ -102.0; HRMS (ESI-TOF) m/z: [M+H]" calcd for
C17H,5FNO3 300.1030; found 300.1025.

6-Chloro-10,10-dimethyl-10,11-dihydro-2H-isoxazolo[2,3-f[phenanthridine-2,8(9H)-dione(3ca).
The title compound was prepared from 3-(4-chlorophenyl)isoxazol-5(4H)-one and 2-diazo-5,5-
dimethylcyclohexane-1,3-dione according to the general procedures (synthesis of isoxazolo[2,3-
fIphenanthridines) and purified by column chromatography (petroleum ether/ethyl acetate 4:1, R,=
0.5) to afford a yellow solid in 57% yield (45 mg); mp = 229- 30 °C; '"H NMR (500 MHz, CDCl;) ¢
9.51(d,J=2.0 Hz, 1H), 7.82 (d, J= 8.6 Hz, 1H), 7.55 (dd, J = 8.6, 2.0 Hz, 1H), 5.60 (s, 1H), 3.11
(s, 2H), 2.59 (s, 2H), 1.22 (s, 6H); 3C NMR (125 MHz, CDCls) § 195.56, 167.66, 151.95, 144.44,
131.46, 130.95, 129.97, 128.93, 127.02, 118.39, 108.12, 76.40, 52.80, 37.78, 32.33, 28.33; HRMS (ESI-
TOF) m/z: [M+H]" calcd for C{7H;5CINO; 316.0735; found 316.0740.
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6-Bromo-10,10-dimethyl-10,11-dihydro-2H-isoxazolo[2,3-f|[phenanthridine-2,8(9H)-dione(3da).
The title compound was prepared from 3-(4-bromophenyl)isoxazol-5(4H)-one and 2-diazo-5,5-
dimethylcyclohexane-1,3-dione according to the general procedures (synthesis of isoxazolo[2,3-
fIphenanthridines) and purified by column chromatography (petroleum ether/ethyl acetate 4:1, R,=
0.5) to afford a red solid in 78% yield (69 mg); mp = 217-218 °C; 'H NMR (500 MHz, CDCls) &
9.67 (d, J=1.8 Hz, 1H), 7.75-7.72 (m, 1H), 7.70-7.67 (m, 1H), 5.60 (s, 1H), 3.11 (s, 2H), 2.58 (s,
2H), 1.21 (s, 6H); 3C NMR (125 MHz, CDCl3) § 195.56, 167.61, 151.82, 144.43, 131.34, 130.85,
129.81, 128.82, 126.96, 118.28, 108.01, 76.33, 52.72, 37.69, 32.26, 28.28; HRMS (ESI-TOF) m/z:
[M+H]" calcd for C;7H;sBrNO; 360.0230; found 360.0239.

6,10,10-Trimethyl-10,11-dihydro-2H-isoxazolo[2,3-f][phenanthridine-2,8(9H)-dione (3ea). The
title compound was prepared from 3-(p-tolyl)isoxazol-5(4H)-one and 2-diazo-5,5-
dimethylcyclohexane-1,3-dione according to the general procedures (synthesis of isoxazolo[2,3-
fIphenanthridines) and purified by column chromatography (petroleum ether/ethyl acetate 4:1, R,=
0.5) to afford a yellow solid in 76% yield (56 mg); mp = 200-201 °C; 'H NMR (500 MHz, CDCl3)
09.24 (s, 1H), 7.78 (d, J= 8.1 Hz, 1H), 7.41 (d, J= 8.2 Hz, 1H), 5.55 (s, 1H), 3.10 (s, 2H), 2.58 (s,
2H), 2.56 (s, 3H), 1.21 (s, 6H); *C NMR (125 MHz, CDCl3) 6 196.18, 168.21, 152.37, 144.49, 143.54,
129.73,129.53, 126.85, 125.71, 117.51, 109.14, 75.26, 53.01, 37.71, 32.32, 28.31, 22.60; HRMS (ESI-
TOF) m/z: [M+H]" calcd for CgHgNO5 296.1281; found 296.1285.

6-Ethyl-10,10-dimethyl-10,11-dihydro-2H-isoxazolo[2,3-f[phenanthridine-2,8(9H)-dione (3fa).
The title compound was prepared from 3-(4-ethylphenyl)isoxazol-5(4H)-one and 2-diazo-5,5-
dimethylcyclohexane-1,3-dione according to the general procedures (synthesis of isoxazolo[2,3-
fIphenanthridines) and purified by column chromatography (petroleum ether/ethyl acetate 4:1, R,=
0.5) to afford a yellow solid in 73% yield (56 mg); mp = 171-172 °C; 'H NMR (500 MHz, CDCl3)
09.27-9.26 (m, 1H), 7.81 (d, J=8.2 Hz, 1H), 7.43 (dd, J= 8.2, 1.7 Hz, 1H), 5.54 (s, 1H), 3.10 (s,
2H), 2.84 (q, J = 7.6 Hz, 2H), 2.58 (s, 2H), 1.32 (t, J = 7.6 Hz, 3H), 1.21 (s, 6H); 3C NMR (125
MHz, CDCl;) 6 196.06, 167.99, 152.19, 150.46, 143.44, 129.72, 128.30, 125.73, 125.62, 117.55, 109.03,
75.10, 52.88, 37.54,32.17, 29.69, 28.21, 15.34; HRMS (ESI-TOF) m/z: [M+H]" calcd for C9gHoNO;
310.1438; found 310.1434.

6-isopropyl-10,10-dimethyl-10,11-dihydro-2H-isoxazolo[2,3-f[phenanthridine-2,8(9H)-dione
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(3ga). The title compound was prepared from 3-(4-isopropylphenyl)isoxazol-5(4H)-one and 2-
diazo-5,5-dimethylcyclohexane-1,3-dione according to the general procedures (synthesis of
isoxazolo[2,3-f]phenanthridines) and purified by column chromatography (petroleum ether/ethyl
acetate 4:1, R, = 0.5) to afford a yellow solid in 71% yield (57 mg); mp = 105-106 °C; 'H NMR
(500 MHz, CDCl3) 6 9.30 (d, /= 1.6 Hz, 1H), 7.81 (d, /= 8.3 Hz, 1H), 7.46 (dd, J = 8.3, 1.6 Hz,
1H), 5.53 (s, 1H), 3.13-3.08 (m, 3H), 2.57 (s, 2H), 1.33 (d, J= 6.9 Hz, 6H), 1.20 (s, 6H); *C NMR
(125 MHz, CDCly) 0 196.20, 168.19, 155.17, 152.37, 143.49, 129.94, 127.02, 125.91, 124.59, 117.86,
109.31, 75.23, 53.07, 37.72, 35.04, 32.33, 28.32, 23.82; HRMS (ESI-TOF) m/z: [M+H]* caled for
Cy0H2NO5 324.1594; found 324.1587

6-(tert-Butyl)-10,10-dimethyl-10,11-dihydro-2H-isoxazolo[2,3-f[phenanthridine-2,8(9H)-dione
(3ha). The title compound was prepared from 3-(4-(fert-butyl)phenyl)isoxazol-5(4H)-one and 2-
diazo-5,5-dimethylcyclohexane-1,3-dione according to the general procedures (synthesis of
isoxazolo[2,3-f]phenanthridines) and purified by column chromatography (petroleum ether/ethyl
acetate 4:1, R, = 0.5) to afford a yellow solid in 83% yield (69 mg); mp = 136-137 °C; 'H NMR
(500 MHz, CDCl3) 6 9.51 (d, J = 1.7 Hz, 1H), 7.82 (d, J = 8.5 Hz, 1H), 7.65 (dd, J = 8.5, 1.9 Hz,
1H), 5.55 (s, 1H), 3.10 (s, 2H), 2.58 (s, 2H), 1.42 (s, 9H), 1.21 (s, 6H); 3C NMR (125 MHz, CDCl5)
0196.27, 168.23, 157.41, 152.31, 143.51, 129.75, 126.15, 125.56, 123.40, 117.49, 109.46, 75.26, 53.14,
37.78, 35.88, 32.37, 31.24, 28.35; HRMS (ESI-TOF) m/z: [M+H]" caled for C;;H,4NO; 338.1751;
found 338.1750.

6-Methoxy-10,10-dimethyl-10,11-dihydro-2H-isoxazolo[2,3-f[phenanthridine-2,8(9H)-dione

(3ia). The title compound was prepared from 3-(4-methoxyphenyl)isoxazol-5(4H)-one and 2-diazo-
5,5-dimethylcyclohexane-1,3-dione according to the general procedures (synthesis of
isoxazolo[2,3-f]phenanthridines) and purified by column chromatography (petroleum ether/ethyl
acetate 3:1, Ry = 0.5) to afford a yellow solid in 82% yield (64 mg); mp = 192-193 °C; 'H NMR
(500 MHz, CDCl;) 6 9.00 (d, J = 2.4 Hz, 1H), 7.80-7.75 (m, 1H), 7.18-7.13 (m, 1H), 5.47 (s, 1H),
3.98 (s, 3H), 3.10 (s, 2H), 2.58 (s, 2H), 1.21 (s, 6H); 3*C NMR (125 MHz, CDCl;) J 196.19, 168.22,
152.38, 144.49, 143.54, 129.73, 129.53, 126.86, 125.71, 117.52, 109.14, 75.26, 53.01, 37.71, 32.32,
28.31, 22.60; HRMS (ESI-TOF) m/z: [M+H]* caled for C;sH;sNO4 312.1230; found 312.1237.

F4C

10,10-Dimethyl-6-(trifluoromethyl)-10,11-dihydro-2H-isoxazolo[2,3-f[phenanthridine-2,8(9H)-

S10



dione (3ja). The title compound was prepared from 3-(4-(trifluoromethyl)phenyl)isoxazol-5(4H)-
one and 2-diazo-5,5-dimethylcyclohexane-1,3-dione according to the general procedures (synthesis
of isoxazolo[2,3-f]phenanthridines) and purified by column chromatography (petroleum ether/ethyl
acetate 4:1, R, = 0.5) to afford a yellow solid in 73% yield (63 mg); mp = 206-207 °C; 'H NMR
(500 MHz, CDCl3) 6 9.81 (s, 1H), 8.00 (d, J = 8.4 Hz, 1H), 7.78 (dd, J = 8.4, 1.4 Hz, 1H), 5.69 (s,
1H), 3.13 (s, 2H), 2.61 (s, 2H), 1.23 (s, 6H); 3C NMR (125 MHz, CDCl;) 6 195.58, 167.34, 151.46,
144.72, 135.03 (q, Jc.r = 32.6 Hz), 129.82, 126.56, 124.65 (q, Jc.r = 4.3 Hz), 124.08 (q, Jc.r = 3.1
Hz), 122.43, 121.72, 108.52, 77.38, 52.63, 37.60, 32.25, 28.19; °F NMR (471 MHz, CDCl;) ¢ -
63.1; HRMS (ESI-TOF) m/z: [M+H]" calcd for C;gH;5F3;NO; 350.0999; found 350.0994.

5-chloro-10,10-dimethyl-10,11-dihydro-2H-isoxazolo[2,3-f[phenanthridine-2,8(9H)-dione (3ka).
The title compound was prepared from 3-(3-chlorophenyl)isoxazol-5(4H)-one and 2-diazo-5,5-
dimethylcyclohexane-1,3-dione according to the general procedures (synthesis of isoxazolo[2,3-
fIphenanthridines) and purified by column chromatography (petroleum ether/ethyl acetate 4:1, R,=
0.5) to afford a yellow solid in 52% yield (40 mg); mp =216-217 °C; '"H NMR (500 MHz, C CDCl;
09.40 (d,J=9.1Hz, 1H), 7.85 (d, J=2.2 Hz, 1H), 7.71 (dd, J=9.1, 2.2 Hz, 1H), 5.60 (s, 1H), 3.10
(s, 2H), 2.58 (s, 2H), 1.22 (s, 6H); 3C NMR (125 MHz, CDCls) J 195.78, 167.61, 151.33, 143.75,
134.00, 133.71, 128.95, 128.12, 124.98, 120.97, 108.78, 76.52, 52.81,37.67, 32.34, 28.32; HRMS (ESI-
TOF) m/z: [M+H]" calcd for C,;H;sCINO; 316.0735; found 316.0737.

5-bromo-10,10-dimethyl-10,11-dihydro-2H-isoxazolo[2,3-f[phenanthridine-2,8(9H)-dione (31a).
The title compound was prepared from 3-(3-bromophenyl)isoxazol-5(4H)-one and 2-diazo-5,5-
dimethylcyclohexane-1,3-dione according to the general procedures (synthesis of isoxazolo[2,3-
fIphenanthridines) and purified by column chromatography (petroleum ether/ethyl acetate 4:1, R,=
0.5) to afford a yellow solid in 54% yield (48 mg); mp = 217-218 °C; 'H NMR (500 MHz, CDCl3)
09.32(d,J=9.1Hz, 1H), 8.00 (d, /J=2.1 Hz, 1H), 7.84 (dd, J=9.1, 2.2 Hz, 1H), 5.60 (s, 1H), 3.09
(s, 2H), 2.58 (s, 2H), 1.21 (s, 6H); 3C NMR (125 MHz, CDCls) § 195.76, 167.60, 151.23, 143.88,
136.51, 129.04, 128.50, 128.14, 121.97, 121.30, 108.84, 76.57, 52.86,37.74, 32.37, 28.35; HRMS (ESI-
TOF) m/z: [M+H]* calcd for C;7H;sBrNO; 360.0230; found 360.0238.

5,10,10-Trimethyl-10,11-dihydro-2H-isoxazolo[2,3-f[phenanthridine-2,8(9H)-dione (3ma). The
title compound was prepared from 3-(m-tolyl)isoxazol-5(4H)-one and 2-diazo-5,5-
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dimethylcyclohexane-1,3-dione according to the general procedures (synthesis of isoxazolo[2,3-
fIphenanthridines) and purified by column chromatography (petroleum ether/ethyl acetate 4:1, R,=
0.5) to afford a yellow solid in 74% yield (54 mg); mp = 229-230 °C; 'H NMR (500 MHz, CDCl3)
09.27 (d, J=8.7 Hz, 1H), 7.65-7.62 (m, 1H), 7.58 (dd, J = 8.6, 1.7 Hz, 1H), 5.54 (s, 1H), 3.08 (s,
2H), 2.56 (s, 2H), 2.51 (s, 3H), 1.20 (s, 6H); 3C NMR (125 MHz, CDCl;) d 196.10, 168.20, 152.31,
142.79, 138.39, 135.04, 127.36, 127.03, 125.37, 119.88, 109.40, 75.49, 52.95, 37.62, 32.38,28.35, 21 .41;
HRMS (ESI-TOF) m/z: [M+H]" calcd for C;gH;sNO; 296.1281; found 296.1275.

5-Methoxy-10,10-dimethyl-10,11-dihydro-2H-isoxazolo[2,3-f[phenanthridine-2,8(9H)-dione
(3na). The title compound was prepared from 3-(3-methoxyphenyl)isoxazol-5(4H)-one and 2-
diazo-5,5-dimethylcyclohexane-1,3-dione according to the general procedures (synthesis of

isoxazolo[2,3-f]phenanthridines) and purified by column chromatography (petroleum ether/ethyl
acetate 3:1, R, = 0.5) to afford a yellow solid in 70% yield (54 mg); mp = 209-210 °C; 'H NMR
(500 MHz, CDCl3) 6 9.36 (d, J = 9.4 Hz, 1H), 7.37 (dd, J=9.4, 2.8 Hz, 1H), 7.18 (d, /= 2.8 Hz,
1H), 5.53 (s, 1H), 3.94 (s, 3H), 3.09 (s, 2H), 2.57 (s, 2H), 1.21 (s, 6H); 3*C NMR (125 MHz, CDCl5)
0196.18, 168.21, 152.37, 144.49, 143.54, 129.73, 129.53, 126.85, 125.71, 117.51, 109.14, 75.26, 53.01,
37.71, 32.32, 28.31, 22.60; HRMS (ESI-TOF) m/z: [M+H]" calcd for C;sHsNO4 312.1230; found
312.1235.

4-Fluoro-10,10-dimethyl-10,11-dihydro-2H-isoxazolo[2,3-f|[phenanthridine-2,8(9H)-dione
(30a). The title compound was prepared from 3-(2-fluorophenyl)isoxazol-5(4H)-one and 2-diazo-
5,5-dimethylcyclohexane-1,3-dione according to the general procedures (synthesis of
isoxazolo[2,3-f]phenanthridines) and purified by column chromatography (petroleum ether/ethyl
acetate 4:1, R, = 0.5) to afford a yellow solid in 68% yield (50 mg); mp = 192-193 °C; 'H NMR
(500 MHz, CDCls) 6 9.20 (d, J = 8.6 Hz, 1H), 7.73-7.68 (m, 1H), 7.26-7.23 (m, 1H), 5.82 (d, J =
4.4 Hz, 1H), 3.10 (s, 2H), 2.57 (s, 2H), 1.21 (s, 6H); 13C NMR (125 MHz, CDCl;) d 195.57, 167.88
(d, Jcr=3.0 Hz), 161.21 (d, Jcr=254.7 Hz ), 147.90, 144.56, 134.18, 131.48, 122.65 (d, Jc.p=3.7
Hz), 113.80 (d, Jcr=19.2 Hz), 110.26 (d, Jcr=13.3 Hz ), 108.39, 81.33 (d, Jcr=13.6 Hz ), 52.83,
37.81, 32.23, 28.32; 1F NMR (471 MHz, CDCl;) ¢ -110.4; HRMS (ESI-TOF) m/z: [M+H]" calcd
for C;7H;5FNO; 300.1030; found 300.1029.

4,10,10-Trimethyl-10,11-dihydro-2H-isoxazolo[2,3-f[phenanthridine-2,8(9H)-dione (3pa). The
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title compound was prepared from 3-(o-tolyl)isoxazol-5(4H)-one and 2-diazo-5,5-
dimethylcyclohexane-1,3-dione according to the general procedures (synthesis of isoxazolo[2,3-
fIphenanthridines) and purified by column chromatography (petroleum ether/ethyl acetate 4:1, R,=
0.5) to afford a yellow solid in 72% yield (52 mg); mp = 217-218 °C; 'H NMR (500 MHz, CDCl3)
09.32 (d, J= 8.6 Hz, 1H), 7.65-7.60 (m, 1H), 7.37 (d, /= 7.3 Hz, 1H), 5.75 (s, 1H), 3.09 (s, 2H),
2.71 (s, 3H), 2.57 (s, 2H), 1.20 (s, 6H); '*C NMR (126 MHz, CDCls) J 195.82, 167.77, 151.30,
143.51, 137.74, 132.65, 131.05, 130.66, 124.74, 120.03, 109.50, 81.41, 53.11,37.90, 32.18, 28.34, 23.85;
HRMS (ESI-TOF) m/z: [M+H]" calcd for C1gHgNO5 296.1281; found 296.1288.

5,6,10,10-Tetramethyl-10,11-dihydro-2H-isoxazolo[2,3-f[phenanthridine-2,8(9H)-dione (3qa).
The title compound was prepared from 3- 3-(3,4-dimethylphenyl)isoxazol-5(4H)-one and 2-diazo-
5,5-dimethylcyclohexane-1,3-dione according to the general procedures (synthesis of
isoxazolo[2,3-f]phenanthridines) and purified by column chromatography (petroleum ether/ethyl
acetate 4:1, R, = 0.5) to afford a yellow solid in 53% yield (41 mg); mp = 225-226 °C; 'H NMR
(500 MHz, CDCl3) 6 9.19 (s, 1H), 7.62 (s, 1H), 5.52 (s, 1H), 3.09 (s, 2H), 2.57 (s, 2H), 2.46 (s, 3H),
2.42 (s, 3H), 1.20 (s, 6H); *C NMR (125 MHz, CDCls) § 196.17, 168.34, 152.29, 143.93, 142.83,
137.85,127.88,127.33, 125.87, 118.10, 109.31, 74.92, 53.07, 37.74, 32.40, 28.37, 20.99, 19.99; HRMS
(ESI-TOF) m/z: [M+H]* calcd for C;9H,0NO3 310.1438; found 310.1432.

5,6-Dimethoxy-10,10-dimethyl-10,11-dihydro-2H-isoxazolo[2,3-f[phenanthridine-2,8(9H)-dione
(3ra). The title compound was prepared from 3-(3,4-dimethoxyphenyl)isoxazol-5(4H)-one and 2-
diazo-5,5-dimethylcyclohexane-1,3-dione according to the general procedures (synthesis of
isoxazolo[2,3-f]phenanthridines) and purified by column chromatography (petroleum ether/ethyl
acetate 3:1, R, = 0.5) to afford a yellow solid in 48% yield (41 mg); mp = 170-171 °C; 'H NMR
(500 MHz, CDCl3) 0 10.34 (s, 1H), 8.98 (s, 1H), 8.72 (s, 1H), 4.10 (s, 3H), 4.09 (s, 3H), 3.28 (s,
2H),2.71 (s, 2H), 1.19 (s, 6H); 3C NMR (125 MHz, CDCl3) 6 196.12, 157.11, 155.53, 155.52, 151.85,
148.95, 133.25, 122.65, 120.96, 104.32, 103.53, 56.32, 56.20, 54.70, 47.52, 32.94, 28.23, 18.56; HRMS
(ESI-TOF) m/z: [M+H]* caled for C;9H0NOs 342.1336; found 342.1340.

6,6-dimethyl-6,7-dihydro-2H-benzol[jlisoxazolo[2,3-f|[phenanthridine-2,8(5H)-dione (3sa). The
title compound was prepared from 3-(naphthalen-2-yl)isoxazol-5(4H)-one and 2-diazo-5,5-
dimethylcyclohexane-1,3-dione according to the general procedures (synthesis of isoxazolo[2,3-
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fIphenanthridines) and purified by column chromatography (petroleum ether/ethyl acetate 4:1, R,=
0.5) to afford a black solid in 63% yield (52 mg); mp = 228-229 °C; 'H NMR (500 MHz, CDCls) §
9.97 (s, 1H), 8.44 (s, 1H), 8.08 (d, J = 8.5 Hz, 1H), 7.99 (d, J = 8.2 Hz, 1H), 7.67 — 7.58 (m, 2H),
5.81 (s, 1H), 3.12 (s, 2H), 2.63 (s, 2H), 1.24 (s, 6H); 13C NMR (125 MHz, CDCl;) J 196.24, 168.04,
152.93, 143.28, 136.29, 131.53, 129.50, 128.72, 128.13, 127.65, 127.11, 126.30, 124.94, 118.09, 108.92,
78.19, 53.01, 37.82, 32.39, 28.39; HRMS (ESI-TOF) m/z: [M+H]" calcd for C;H ;sNO5 332.1281;
found 332.1280.

10-Methyl-10,11-dihydro-2H-isoxazolo[2,3-f|[phenanthridine-2,8(9H)-dione (3ab). The title
compound was prepared from 3-phenylisoxazol-5(4H)-one and 2-diazo-5-methylcyclohexane-1,3-
dione according to the general procedures (synthesis of isoxazolo[2,3-f]phenanthridines) and
purified by column chromatography (petroleum ether/ethyl acetate 4:1, R,= 0.5) to afford a yellow
solid in 63% yield (42 mg);; mp = 222-223 °C; 'H NMR (500 MHz, CDCl3) 6 9.42 (d, J = 8.5 Hz,
1H), 7.90-7.87 (m, 1H), 7.78 (ddd, J=8.6, 7.2, 1.4 Hz, 1H), 7.60-7.56 (m, 1H), 5.60 (s, 1H), 3.46—
3.41 (m, 1H), 2.82-2.75 (m, 2H), 2.50-2.40 (m, 2H), 1.25 (d, J= 6.3 Hz, 3H); 3*C NMR (125 MHz,
CDCl) 6 196.01, 168.05, 152.21, 144.51, 133.40, 129.78, 128.03, 127.24, 125.80, 119.74, 109.85,
75.94, 47.30, 32.00, 28.12, 21.01; HRMS (ESI-TOF) m/z: [M+H]" calcd for C;sH4NO5 268.0968;
found 268.0974.

10-phenyl-10,11-dihydro-2H-isoxazolo[2,3-f[phenanthridine-2,8(9H)-dione (3ac). The title
compound was prepared from 3-phenylisoxazol-5(4H)-one and 2-diazo-5-phenylcyclohexane-1,3-
dione according to the general procedures (synthesis of isoxazolo[2,3-f]phenanthridines) and
purified by column chromatography (petroleum ether/ethyl acetate 4:1, R,= 0.5) to afford a yellow
solid in 58% yield (48 mg); mp = 191-192 °C; 'H NMR (500 MHz, CDCl;) 6 9.46 (d, J = 8.5 Hz,
1H), 7.90 (dd, /= 8.0, 1.2 Hz, 1H), 7.82-7.78 (m, 1H), 7.62—7.58 (m, 1H), 7.43-7.39 (m, 2H), 7.35—
7.31 (m, 3H), 5.61 (s, 1H), 3.73-3.58 (m, 2H), 3.31-3.23 (m, 1H), 3.05-2.94 (m, 2H); *C NMR
(125 MHz, CDCls) ¢ 195.18, 167.91, 152.40, 144.29, 141.38, 133.57, 129.82, 129.22, 128.24,
127.76, 127.44, 126.68, 125.90, 119.94, 110.02, 76.25, 46.00, 38.34, 31.70; HRMS (ESI-TOF) m/z:
[M+H]" calcd for C;;HsNO;330.1125; found 330.1126.

10,11-Dihydro-2H-isoxazolo[2,3-f[phenanthridine-2,8(9H)-dione (3ad). The title compound was
prepared from 3-phenylisoxazol-5(4H)-one and 2-diazocyclohexane-1,3-dione according to the
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general procedures (synthesis of isoxazolo[2,3-f]phenanthridines) and purified by column
chromatography (petroleum ether/ethyl acetate 4:1, R,= 0.5) to afford a yellow solid in 54% yield
(34 mg); mp = 225-226 °C; 'H NMR (500 MHz, CDCl;) 6 9.40 (d, J = 8.6 Hz, 1H), 7.87 (dd, J =
8.0, 1.2 Hz, 1H), 7.79-7.74 (m, 1H), 7.60-7.55 (m, 1H), 5.58 (s, 1H), 3.24 (t, /= 6.3 Hz, 2H), 2.75-
2.69 (m, 2H), 2.27 (p, J = 6.4 Hz, 2H); *C NMR (125 MHz, CDCl;) J 195.87, 168.11, 152.29,
145.05, 133.45, 129.96, 128.08, 127.49, 125.84, 119.86, 110.31, 76.00, 39.22, 24.43, 20.55; HRMS
(ESI-TOF) m/z: [M+H]* caled for C;sH,NO3254.0812; found 254.0806.

9,10-Dihydrocyclopenta/clisoxazolo[3,2-afisoquinoline-2,8-dione (3ae). The title compound was
prepared from 3-phenylisoxazol-5(4H)-one and 2-diazocyclopentane-1,3-dione according to the
general procedures (synthesis of isoxazolo[2,3-f]phenanthridines) and purified by column
chromatography (petroleum ether/ethyl acetate 4:1, R,= 0.5) to afford a yellow solid in 46% yield
(29 mg); mp = 191-192 °C; '"H NMR (500 MHz, CDCl;) ¢ 8.87 (d, J = 8.2 Hz, 1H), 7.94-7.92 (m,
1H), 7.82-7.78 (m, 1H), 7.64-7.60 (m, 1H), 5.68 (s, 1H), 3.31-3.28 (m, 2H), 2.87-2.85 (m, 2H);
BCNMR (125 MHz, CDCl;) 6 199.62, 168.15, 154.23, 153.53, 133.48, 128.65, 128.37, 126.23, 124.63,
120.46, 114.55, 35.04, 22.04; HRMS (ESI-TOF) m/z: [M+H]" caled for C,4H(NO; 240.0655; found
240.0653.

3-Bromo-10,10-dimethyl-10,11-dihydro-2H-isoxazolo[2,3-f[phenanthridine-2,8(9H)-dione (4).
The title compound was prepared from isoxazolo[2,3-f]phenanthridines and pyridinium tribromide
according to the general procedures (synthesis of 3-bromo-isoxazolo[2,3-f]phenanthridines) and
purified by column chromatography (petroleum ether/ethyl acetate 8:1, R,= 0.5) to afford a brown
solid in 78% yield (272 mg); mp = 170-171 °C; '"H NMR (500 MHz, CDCl;) 6 9.42 (d, J = 8.6 Hz,
1H), 8.93 (d, J = 8.2 Hz, 1H), 7.81-7.77 (m, 1H), 7.63-7.58 (m, 1H), 3.08 (s, 2H), 2.58 (s, 2H),
1.21 (s, 6H); 3C NMR (125 MHz, CDCl3) 6 195.71, 164.33, 146.09, 143.29, 133.63, 130.20, 127.72,
126.88, 125.61, 120.14, 109.49, 52.87, 37.41, 32.30, 28.32; HRMS (ESI-TOF) m/z: [M+H]* calcd for
Ci7H;5BrNO;3 360.0230; found 360.0233.
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12. X-ray crystallographic data of

compound 3aa

The purified compound 3aa is dissolved in a mixed
solvent of dichloromethane and n-hexane, and
placed in a dark cabinet to slowly evaporate. After
several days, a colourless bulk crystal is obtained.
The X-ray crystal-structure determinations were
obtained on a Bruker Smart CCDC APEX-2
diffractometer (graphite- monochromated Mo Ka
radiation, 4=0.71073 nm) at 293(2) K.

Figure S1. ORTEP drawing of compound 3aa (30% probability for the thermal ellipsoid).

Table S1. Crystal data and structure refinement for compound 3aa.

CCDC number
Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.242°
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [[>2sigma(I)]
R indices (all data)

Largest diff. peak and hole

2045428
20190520a

C17H15NO3

281.30

293.15K

0.71073 A

triclinic

P-1

a=5.6716(5)A  o=71.977(4)°.
b=11.2488(11) A B=78.405(4)°.
c=11.2777(10) A v=83.699(4)°.
669.34(11) A3

2

1.396 Mg/m3

0.096 mm-!

296.0

0.23 x 0.21 x 0.2 mm?3

1.908 to 27.926°.
7<h<7,-14<k<14,-14<1<14
20030

3082 [R(int) = 0.0308]

99.5%

Full-matrix least-squares on F2
3082/0/192

1.036

R1 = 0.0429, wR2 = 0.1052

R1 = 0.0588, wR2 = 0.1145

0.24 and -0.17 e.A-3

S16




13. 'H, 3C and/or ’F NMR spectra for all compounds

10,10-Dimethyl-10,11-dihydro-
compound 3aa)

isoxazolo[2,3-f[phenanthridine-2,8(9H)-dione
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> & QD O ANOTND O ISR o W0 D
] a T 8 INONOR ® =R 5 23
w o N O ONCONOEG D He oo {5k Py o)
> © n F OANNNE O S ©ow o ~ol®
- - L AL R B M~~~ [re] oo
| | I e | 2 | 1Y)

[l

o

Parameter
1 Title

2 Origin

3 Oumer

1 Instrument
5 Solvent

6 Tompe

7 Puls
8 Experiment
9 Probe

10 Number of
Scans

11 Receiver Gain

el axation
Delay

13 Pulse

Width

15 Acquisition
Tine

16 Aequisition
Date

17 Modification
Date
cirometer

Frequeney

19 Spectral Width 2

20 Lowest

Value
2020-1-syj-C. 28. fid
Bruker BioSpin GobH
mrsu

spect

61k}

{PA BBO
HD-05 Z
200
185.58
2. 0000
10, 0000

5505

2020-05-25T10+

13c
16384

——T——T ——T T T T—T—T——T——T
220 210 200 190 180 170 160 150 140 130 120 1510 100 90 80
(ppm)

T T T T T T
70 60 50 40 30 20 1

S17

0



6-Fluoro-10,10-dimethyl-10,11-dihydro-
(Table 2, compound 3ba)

H-isoxazolo[2,3-f[phenanthridine-2,8(9H)-dione

OTVOMNLIINOT-TTVONITOOM - © ~
T T ONOMNONT T OMO N - @ -
ANEEHEIDIROHHHANND = © N
COOONNNNNNNNNNNNNG © o -
e [ |
otwo NrOONO- @O0 ®
23188 S8 8H eI
S22 58888880008l
3o NENNNNNNNNN S
R ) T
Parancter Value
1 Title 2019-1-hxw-H. 78. fid
2 Origin Bruker BioSpin GubH
3 Owner root
1 Instrument  spect
5 Solvent cnel3
J%' 6 Temperature 29
i 7 Pulse Sequence z
8 Experiment 1
T iy T
g ) = 9 Probe 5 mm PABBO BB/
: : 19F-1H/ D Z-GRD
. ! ' ) 3 j ! ' ; ! ! 2119470/ 0117
94 92 90 88 86 84 82 80 78 76 T4 =
5 (ppm)
10 Nunber of 2
Scans
11 Receiver Gain 114.1
12Relaxation  2.0000
Delay
13Pulse Width 12,0000
14 Presaturation
Frequency
15Acquisition  1.8175
Time
16 Acquisition  2019-05-06720:24:00
Date
17Modification  2019-05-06720:24:12
Date
18 Spectrometer  500. 16
Frequency
19 Spectral Width 9014. 4
20 Lowest -1518. 1
Frequency
| | A 21 Nucleus 1
é c', o é c', c', & 22 Acquired Size 16384
S o = S S o S 23 Spectral Size 65536
- ] - o« ©
T T T T T T T T T T T T T T T
12 1 10 9 8 7 5 3 2, 1 0 -1 -2
8 (ppm)
(3 @~ M D OVONNTOWLNT DN
© om0 O O MITMWLOONNONO MO (=] < NN~
© NGO & ITomNASmmAoLd NANA NS IS
0 NOY < T NNBONCOOomR® NRTRR b ~ oM
=) COES b ITHNANcereeOS NNOW o N oo
- —Trr - rrrrrrrrreeves MNNNN [t} oo
| NI~ [ e e o %1

Parancter Value
1 Title 2019-1-hxw=C. 91. fid
2 Origin Bruker BioSpin GubH
3 Owner root
1 Instrument spect
5 Solvent el
6 Temperature 299. 4
7 Pulse Sequence zgpg30
8 Experiment b
9 Probe 5 mm PABBO BB/

19F-1H/ D Z-GRD

7119470/ 0117

10 Number of Scans 1000
11 Receiver Gain 188.8

12 Relaxation 2.0000
Delay

13 Pulse Width 10. 0000

14 Presaturation
Frequency

15 Acquisition 0.5505
Time

16 Acquisition 2019-05-09T16:16:00
Date

17Modification  2019-05-09T16:17:00
Date

18 Spectrometer 125.78
Frequency

19 Spectral Width

20 Lowest
Frequency

21 Nucleus 13C

22 Acquired Size 16384

lr h.l ‘ L H | ._J . 23 Spectral Size 65536

—— e
220 210 200 190 180 170 160 150 140 130 120 1611() 10)0 90 80 70 60 50 40 30 20 10 0 -10
ppm;

S18



-102.034

Parameter
Title
Origin
Owner
Instrument
Solvent
Temperature
Pulse Sequence
Experiment

T

© ®

Probe

10 Number of Scans
11Receiver Gain
12Relaxation Delay
13 Pulse Width
14Presaturation
Frequency
15Acquisition Time
16 Acquisition Date
17Modification
Date
18 Spectrometer
Frequency
19 Spectral Width
20 Lowest Frequency
21 Nucleus
22 Acquired Size
23 Spectral Size

Value
2019-1-hxw-F. 16. fid
Bruker BioSpin GmbH
root
spect
CDC13
297.0
2gflan
1D
5 nm PABBO BB/ 19F-1H/
D Z-GRD 2119470/ 0117

16
188.8

1. 0000
15. 0000

0. 5767
2019-05-09T17:45:00
2019-05-09T17:46: 00

470. 57

113636. 4
-103879. 4
19F

65536
131072

T T T T T T T T T T T T T T T T T T T T T

10 -20 -30 -40 -50 -60 -70 -80 -90 5'(100)'“0 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
ppm

S19
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6-Chloro-10,10-dimethyl-10,11-dihydro-2H-isoxazolo[2,3-f[phenanthridine-2,8(9H)-dione
(Table 2, compound 3ca)

ow© COTDOND < ~ o < [o]
<o NOWT OO O @ o ® -
010 9010 110 el 0 5 0 o
oo NNNNNNNS w0 © o -
Y RN [
cw© ©CO YOO
- NO U OO
G0 0 o) D0 10
oo NN NNNN
% NS
Parameter Value
1 Title 2019-1-hxw-H. 76. fid
2 Origin Bruker BioSpin GmbH
3 Owner root
4 Instrument spect
" 5 Solvent CDC13
T T T 6 Temperature 292.2
=4 = S 7 Pulse Sequence zg30
T r T T T T T T ~T T 8 Experiment 1D
94 92 90 88 86 84 82 80 78 76 9 Probe 5 mm PABBO BB/
3 (ppm) 19F-1H/ D Z-GRD
2119470/ 0117
10 Number of Scans 2
11Receiver Gain 188.8
12Relaxation 2.0000
Delay
13Pulse Width 12. 0000
14Presaturation
Frequency
15Acquisition 1.8175
Time
16 Acquisition 2019-05-06T20:28: 00
Date
17Modification  2019-05-06T20:28:08
Date
18 Spectrometer  500. 16
Frequency
19 Spectral Width 9014.4
20 Lowest -1518.6
Frequency
l 21 Nucleus 1
y 0 = i 1 V 'L . Acquired Size 16384
o oo & o o o 23 Spectral Size 65536
= S8 (= e e S
-~ - = —~ o o ©
T T T T T T T T T T T T T T T
12 1" 10 9 8 T 6 5 4 3 2 1 0 -1 -2
& (ppm)
o < W O YNTWLNN T
© © ¥ ¥ ounO-o N o wvlo o o 0 N ©
0 © o ¥ SO0 n - ~ QIS =) © 0N
[t} ~ - ¥ C“OO®N® O aves o e e
) © LW ¥ OONNN= O ~ ~fo © o ~ oo
- - - v S cveec « ~ NS~ 0 ©oN
Il N N [

Parameter Value

1 Title 2019-1-hxw—C. 86. fid

2 Origin Bruker BioSpin GnbH

3 Owner root

4 Instrument spect

5 Solvent

6 Temperature 5.0

7 Pulse Sequence 2gpg30

8 Experiment 1

9 Probe 5 mn PABBO BB/
19F-1H/ D Z-GRD

2119470/ 0117

10 Number of Scans 350

L1 Receiver Gain

12 Relaxation
Delay

13 Pulse Width 10. 0000

14 Presaturation

Frequency
15 Acquisition  0.5505
Time
16Acquisition  2019-05-09T12:50:00
Date

17 Vodification
Date

18 Spectrometer 125. 78
Frequency

19 Spectral Width

20 Lowest
Frequency

21 Nucleus 13¢

22 Acquired Size 16381

23Spectral Size 65536

220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0O -10
5 (ppm)
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6-Bromo-10,10-dimethyl-10,11-dihydro-2H-isoxazolo[2,3-f|[phenanthridine-2,8(9H)-dione
(Table 2, compound 3da)

ge 983%8eg & g g i
©© G ] 10 % 9 N
oo NNNNNNN %) o o -
v S~ [
< O ANWONMO ©
55 RNg88L
o o NNNNNN
N T
Paraneter Value
1 Title 2019-1-hxw-H, 100. fid
2 Origin Bruker BioSpin GubH
3 Owner root
4 Instrument spect.
5 Solvent coel3
6 Temperature 291.3
7 Pulse Sequence  2g30
g g g 8 Experiment 1D
2 eS 9 Probe 5 mm PABBO BB/ 19F-1H/
T T T T T T T T T T T T D Z-GRD 2119470/ 0117
98 96 94 92 90 88 86 84 82 80 78 76
5 (ppm) 10 Nunber of Scans 2
11 Receiver Gain
12 Relaxation Delay
13Pulse Width
14 Presaturation
Frequency
15 Acquisition Time 1.8175
16 Acquisition Date 2019-05-09T10:36:00
17Modification  2019-05-09T10:41:31
Date
18 Spectrometer  500. 16
Frequency
19 Spectral Width 9014.4
20 Lowest Frequency
21 Nucleus
22 Acquired Size
“ 23Spectral Size
L
¥ A 1 [ !
8 838 8 8 8 3
- - — o~ ©
T T T T T T T T T T T T T T
12 1 10 9 rd 6 5 4 3 2 1 0 -1 -2
5 (ppm)
n © © < MOOODIN O ~NAN~O = © © ©
It} ~ - ¥ TO0®O® © €9 ¥7360 9 P QN
[ © wn < OONNN— O NI~ ©© (3] N~ oo
= - - - T o [ NN o) [P R RN
I Ne= | N\ (!
Paraneter Value
1 Title 2019-1-hxw-C. 98. fid
2 Origin Bruker BioSpin GubH
3 Owner root
4 Instrument spect
5 Solvent cnel3
6 Temperature 294.7
7 Pulse Sequence zgpg30
8 Experiment 1D
9 Probe 5 mm PABBO BB/ 19F-1H/
D Z-GRD 2119470/ 0117
10 Number of Scans 85
11 Receiver Gain  188.8
12 Relaxation Delay 2. 0000
13Pulse Width 10.0000
14 Presaturation
Frequency
15 Acquisition Time 0.5505
16 Acquisition Date 2019-05-16T20:
17Modification 2019
Date
18 Spectroneter
Frequency
19 Spectral Width  29761.9
20 Lowest Frequency -1
21 Nucleus 13C
22 Acquired Size 16384
23Spectral Size 65536
T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O -10

& (ppm)
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6,10,10-Trimethyl-10,11-dihydro-
compound 3ea)

H-isoxazolo[2,3-f[phenanthridine-2,8(9H)-dione (Table 2,

< O~ — O 7] N~ oo ©
[5¢] WM~ —O0© < o N0 o
N PP .o el o N
o NSNS 0 RN -
| ~ | N |
07~
Parancter Value
I Title 2019-1-hxw-H. 94, id
¢ Bl - 2 Origin Bruker BioSpin GubH
g. ,C\D ,': ; g 3 Owner root
o N~ N~~~ 1 Instrument spect
| N\ e 5 Solvent coel3
6 Temperature
7 Pulse Sequence
8 Experinent I
9 Probe 5 um PABBO BB/
1951/ D Z-GRD
7119470/ 0117
10 Number of Scans :
11 Receiver Gain 1509
12Relaxation  2.0000
Delay
13Pulse Width 12,0000
i P ! ° o
o o o 14 Presaturat ion
S < S Frequency
T T T T 15Acquisition  1.8175
9.0 8.5 8.0 75 ime
& (ppm) 16 Acquisition  2019-05-09T10:57:00
Date
I7Vodification  2019-05-09T10:57:46
Date
18 Spectrometer 500 16
Frequency
19 Spectral Width 9014.4
20 Lovest -1519. 1
Frequency
J l 1 21 Nucleus
i i i = 2 feauined Size
[=] (==} [=] (oo o 23 Spectral Size
S S o o S oo S
- - - ot NN ©
| : ! ! ! : ' ' | ! : ! | | :
12 1 10 9 8 7 5 3 2 1 0 -1 -2
5 (ppm)
[o]
(] < < N0 OO oI
© - ~NOoO oM NOD O «— M oOMOow N~ D O 0O
= & 53E  RBBR5HT 2I28 S 8223
© o oS DO N D Qe 9N o N oMo
(2] © < < NANANN—O NN~ OWw (5] N~ OO N
- - - = PR b [\ N 0 [PRARNEN]
[N =" ~N— [

Parameter

Title
Origin
Owner
Instrument
Solvent

S

Temperature

Pulse Sequence

CJ

Experiment

Probe

10 Number of Scans

11 Receiver Gain

12 Relaxation
Delay

13 Pulse Width

14 Presaturation
Frequency

15 Acquisition
Time

16 Acquisition
Date

17Modification
Date

18 Spectrometer
Frequency

19 Spectral Width

20 Lowest
Frequency

21 Nucleus
P

Acquired Size
23Spectral Size

T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 1

T T T T T T T
20 1510 100 90 80 70 60 50 40 30 2

T T T T T T
0
(ppm)

S22

Value
2019-1-hxw-C. 99. fid
Bruker BioSpin GmbH
root

spect

cncl3

294.9

zgpg30

1D

5 mm PABBO BB/
19F-1H/ D Z-GRD
2119470/ 0117

201
188.8
2.0000

10. 0000

0. 5505

2019-05-16T20:43: 00

13C
16384
65536



6-Ethyl-10,10-dimethyl-10,11-dihydro-
2, compound 3fa)

H-isoxazolo[2,3-f[phenanthridine-2,8(9H)-dione (Table

N~ W0 NN O « WMONNMND O T O —
© © —oOSTTAN < DOV ONO v«
NN ONYYSY 0 SBDDOW VOOV
oo L o D o wn ONNANNN ™~~~

RS

/
¥

N~ 0 <~ TS Parameter Value
© © =0 ST
N @ B S NOSE S 1 Title 2019-1-hxw-H. 170. fid
o O N~ Ll el
Y N2 —_\ 2 Origin Bruker BioSpin GmbH
3 Owner root
4 Instrument spect
5 Solvent €DC13
6 Temperature 296.7
7 Pulse Sequence zg30
8 Experiment 1
9 Probe 5 mm PABBO BB/
19F-1H/ D Z-GRD
2119470/ 0117
10 Number of Scans 2
[ i H 11 Receiver Gain  114.1
8 8 8 12 Relaxation 2.0000
A e I e o e A e o o L R s Delay
9.3 929190898887 86858483828180797877767574 lohiles il 120000
(ppm) 14 Presaturation
Frequency
15 Acquisition 1.8175
Time
16 Acquisition 2019-06-26T19: 36:00
Date
17Modification 2019-06-26T19:36:46
Date
18 Spectrometer 500. 16
Frequency
19 Spectral Width 9014.4
20 Lovest -1518. 3
' Ko
L I l AU | 21 Nucleus 1H
o' (') (l o’ é ,1 }) o)m 22 Acquired Size 16384
S [SiR=} S [SEaR=] ISR=1 23 Spectral Size 65536
- - - -~ NN © ©
T T T T T T T T T T T T T T T
12 1" 10 9 8 # 6 5 2 1 0 -1 -2
8 (ppm)
o S 333 23IJIE28 OWO = © om® ©
S > -3 < ~NONOWO KA o ~ okN0o ¥
© ~ [NE=R] S BWGIO N D Qi Oy o B O
() © 0w < NANNAN—O NN~ oOoWw o~ N~ oo o wn
o = e e [N NN ) ooNN o~
| W\l Nee=" 1 =N NSl |
Parameter Value
1 Title 2019-1-hxw-C. 151. fid
2 Origin Bruker BioSpin GmbH
3 Owner root
4 Instrument spect
5 Solvent CDC13
6 Temperature 297.5
7 Pulse Sequence zgpg30
8 Experiment 1D
9 Probe 5 mm PABBO BB/
19F-1H/ D Z-GRD
7119470/ 0117
10 Number of Scans 30
11Receiver Gain  188.8
12Relaxation 2..0000
Delay
13Pulse Width 10. 0000
14 Presaturation
Frequency
15Acquisition 0. 5505
Time
16 Acquisition 2019-07-02T19:41:00
Date
17Modification 2019-07-02T19:41:56
Date
18 Spectrometer  125.78
Frequency
19 Spectral Width 29761.9
20 Lowest -1627.5
Frequency
21 Nucleus 13C
22Acquired Size 16384
23 Spectral Size 65536
T T T T

T T T T T T T T T T T T T T T T T T T

T
220 210 200 190 180 170 160 150 140 130 120 151(() 10)0 90 80 70 60 50 40 30 20 10 O -10
ppm,

S23



6-Isopropyl-10,10-dimethyl-10,11-dihydro-

(Table 2, compound 3ga)

9.303
9.300
7.474
7.470

/
§

7.816
7.799
7.457

G

9.303
9.300

<o,

7.454
7.260
—5.531

3130
3417
3.103

\ 3086
2571
1.337

L1323

\1.204

7.474
7.470

3
N

_7.816
N7.799
7.457
7.454

4.00—=,

i
8

4.001

LI S S B S L N L e e
9392919089888786858483828.18.0
5 (ppm)

r
9.4

T T T
7978777867574

H-isoxazolo[2,3-f[phenanthridine-2,8(9H)-dione

Parameter
Title
Origin
Owner
Instrument
Solvent
Temperature

ST o ok oL~

Pulse Sequence
Experiment

© »

Probe

10 Number of Scans
11Receiver Gain

13Pulse Width
14 Presaturation
Frequency

17Modification
Date

18 Spectrometer
Frequency
19 Spectral Width

21 Nucleus
22 Acquired Size
23Spectral Size

1.004——
1.00 ——
1.004—

—
1.004——

2.00-
6.06

5

—196.196
—168.192
~155.174
\152.370
_-143.489
_129.935
127.021
125.908
124.588
117.857

X
\

o |3.134

(ppm)

~-109.307
77.379
77124
76.870
75.234

—53.067

37724

N e

—35.039
\-32.330

\-28.316
23824

Value
2019-1-hxw-H. 336. fid
Bruker BioSpin GmbH
root
spect
CDC13
205.9
2830
1D

5 mm PABBO BB/ 19F-1H/
D Z-GRD Z119470/ 0117

2
66.5

12Relaxation Delay 2.0000

12.0000

15 Acquisition Time 1.8175
16 Acquisition Date 2019-12-10T12:23:00

2019-12-10T12:23: 34

500. 16

9014. 4

20 Lovest Frequency ~1518. 3

1H
16384
65536

Parameter

Title
Origin
Owner
Instrument

T

Solvent

Tenperature

=

Pulse Sequence

E3

Experiment

Probe

10 Number of Scans

11 Receiver Gain

12 Relaxation Delay

13Pulse Width

14 Presaturation
Frequency

15 Acquisition Time

Value
2019-1-hxw-C. 263. fid
Bruker BioSpin GubH
root
spect
[SISE]

296.3
2gpg30
1D

5 mm PABBO BB/ 19F-1H/
D Z-GRD 7119470/ 0117

80
188.8
2.0000
10. 0000

16 Acquisition Date 2

17 Vodification
Date

18 Spectrometer
Frequency

19 Spectral Width

20 Lovest Frequency

21 Nucleus

22 Acquired Size

23 Spectral Size

T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 161

e ety
0 100 90 80 70 60 50 40
(ppm)

S24

30

20

10

16384
65536



6-(tert-Butyl)-10,10-dimethyl-10,11-dihydro-

(Table 2, compound 3ha)

H-isoxazolo[2,3-f[phenanthridine-2,8(9H)-dione

o~ NN OWNO w0 - . o<
DB BRGCOLS 5 2 8 IN
oo NNNNNNN I o o -
v —_— | [ VY
Parame ter Value
1 Title 2019-1-hxw-H. 283. fid
2 Origin Bruker BioSpin GubH
28 523983 bt
g ©HQ0OCQQ 3 pagy
5 & RO R R s 5 Solvent i3
~ ~N = 6 Temperature
7 Puls equence
8 Experiment
9 Probe 7119470 0117 (PA BBO
500S1 BBF-H-D-05 Z SP)
10 Number of Scans 2
11 Receiver Gain 108.7
12 Relaxation Delay 2. 0000
13 Pulse Width 12. 0000
14 Presaturation
Frequency
15 Acquisition Time 1. 8175
16 Acquisition Date 2019-10-15T10:47
[ [ [l 17Modification 2019-10-15T10:47: 12
8 g 8 e .
> d > 18 Spectrometer  500. 16
s
9594939291908988878685848382818079787.776 [8Spectral Width 9014 4
3 (ppm) 20 Lovest Frequency ~1518. 3
21 Nucleus 1H
22 Acquired Size 16384
23 Spectral Size 65536
Iy | .
T I T T
8 88 8 8 8 835
- - e o~ o o ©
12 N 10 9 8 7 6 5 4 3 2 1 0 1 2
& (ppm)
< [} AN WO N~ NOMOSTWHO
8 ] Ser N38388 BgeE @ gueys
© ® o~ LRI ® o S Rood®
(&) © nWw < NANNN—~O ~NMN~oOoWw (52 NN~ 0
o - - B R [N NN 0 mOOoN
| SUN NS 25 [ RERES
Parameter Value
Title 2019-1-hxw—C. 233. fid
2 Origin Bruker BioSpin GmbH
3 Owner root
4 Instrument spect
5 Solvent ne13
6 Temperature 298.4
7 Pulse Sequence 2gpg30
8 Experiment 1D
9 Probe 7119470 0117 (PA BBO
50081 BBF-H-D-05 Z
SP)
10 Number of Scans 220
11 Receiver Gain 188.8
12 Relaxation 2.0000
Delay
13 Pulse Width 10. 0000
14 Presaturation
Frequency
15 Acquisition 0. 5505
Time
16 Acquisition 2019-10-15T10:58:41
Date
17 Modification 2019-10-15T10:58:44
Date
18 Spectrometer  125.78
Frequency
19 Spectral Width 29761.9
20 Lowest -1627.5
Frequency
21 Nucleus 13C
Acquired Size 16384
] Spectral Size 65536
Rl —
T T T T T T T T T T T T T T T T T T T T ki T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

6 (ppm)

S25




6-Methoxy-10,10-dimethyl-10,11-dihydro-2H-isoxazolo[2,3-f[phenanthridine-2,8(9H)-dione
(Table 2, compound 3ia)

jSodpamosays g E 2g 2 2
SERRR{==2223 3 s = 8 S
CONNNNNNNNNN O @ ® - o
VOSSN S e | (]
H,CO =
o7 >~
<t o 0 AN Wn O~ ©©O©MO
g8 RRK e — Talue
o Ll ol Ll e
N sl e’ 1 Title 2019-1-hxw-]
2 Origin Bruker BioSpin GmbH
3 Owner root
4 Instrument spect
5 Solvent
6 Temperature
7 Pulse Sequence
8 Experiment
9 Probe 5 mm PABBO BB/ 19F-1H/
D Z-GRD Z119470/ 0117
10 Number of Scans 2
11 Receiver Gain 128.6
12 Relaxation Delay 2. 0000
e e e 13 Pulse Width 12. 0000
8 8 S 14 Presaturation
4 : s Frequency
90 89 88 87 86 85 84 83 82 81 80 7.9 7.8 7.7 76 75 7.4 7.3 72 7.1 Lahoquisition Time 18115
5 (ppm) 16 Acquisition Date 2019-05-09T11:
17 Modification 2019-05-09T11:
Date
18 Spectrometer 500. 16
Frequency
19 Spectral Width 9014.4
20 Lowest Frequency 1519, 1
21 Nucleus 1H
22 Aequired Size 16381
23 Spectral Size 65536
JrL ‘r‘ T T Y 1 T LL‘
8 g8 8 8 8 8 8 8
-~ - ~— . (3] o~ o~ ©
12 1 10 9 8 7 6 5 4 3 2 1 0 -1 2
5 (ppm)
- N ™ < 0 N OMNWN T~ O AN N~ W 2w == =)
© @ ¥ SoCwes ®= N S ~oo0o
(<} © n < < NANANAN~—O N~ ©Wn 0 N~ oo N
= = = e [N NN 0 ® o
[N N/ e N
H,CO
Parameter Value
Title 2019-1-hxw-C. 99. fid
2 Origin Bruker BioSpin GubH
3 Owner root
4 Instrument spect
5 Solvent CcDC13
6 Temperature 291.9
7 Pulse Sequence  zgpg0
8 Experiment )
9 Probe 5 mm PABBO BB/ 19F-1H,
D Z-GRD Z119470/ 0117
10 Number of Scans 201
11 Receiver Gain 188.8
12 Relaxation Delay 2.0000
13 Pulse Width 10. 0000
14 Presaturation
Frequency
15 Acquisition Time 0.5505
16 Acquisition Date 2019-05-16T20
17Modification 2019-05-16T20: 5!
Date
18 Spectrometer 125.78
Frequency
19 Spectral Width 29761.9
20 Lowest Frequency —1627.5
21 Nucleus 13C
22 Acquired Size 16381
23 Spectral Size 65536
SNV ARSI I8 VO | N S N e 1 1
220 210 200 190 180 170 160 150 140 130 120 161c(> 10)0 90 80 70 60 50 40 30 20 10 O -10
ppm
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10,10-Dimethyl-6-(trifluoromethyl)-10,11-dihydro-2H-isoxazolo[2,3-f[phenanthridine-2,8(9H)-
dione (Table 2, compound 3ja)

© DN MO O © o © ~
.y O MWW~ N~ © D N o o
© SONNNNN © - © N
o O N NN NS N 0 o o =
=N\ | IF 1 |
FiC
Parameter Value
2 23 BBRR 1 Title 2019-1-hxw-H, 169. fid
2 20 LR Ln 2 Origin Bruker BioSpin GubH
RN 3 Owner root
1 Instrument spect
5 Solvent cDel3
6 Temperature 296.7
7 Pulse Sequence  zg30
8 Experiment 1D
9 Probe 5 mm PABBO BB/ 19F-1H/
D Z-GRD 7119470/ 0117
10 Number of Scans 2
11 Receiver Gain 1141
12 Relaxation Delay 2.0000
13 Pulse Width 12. 0000
14 Presaturation
i Frequency
[l i i 15 Acquisition Time 1.8175
=3 S S 16 Acquisition Date 2019-06-26T19:32:
: 4 17 Modi fication 2019-06-26T19:32:42
L B B B B e e L e B s s B B B e
9.897969594939291908988878685848382818079787. LT —— 500. 16
5 (ppm) Spectrometer 500. 16
Frequency
19 Spectral Width — 9014.4
20 Lowest Frequency -1518. 3
21 Nucleus IH
22 Acquired Size 16381
23Spectral Size 65536
| W A
1 LS t |
=3 Q9 =3 Q 9 =]
IS 39 S S ©° S
- e - o o ©
T T T T T T T T T T T T T T T
12 1" 10 9 8 7 6 5 4 3 2 1 0 -1 -2
8 (ppm)
0 o O NDVONTOQNDO =N O
@ 3 O ANNOOTAVOVCERNDDN——ONOO - )
0 I ¥ NONBABWOOOOINNE — AN o 200
%} ~ - IOYITOOITII TN AT ® © LOx =
= © W IO ANNNNNNNNONNN© o N o ©
- - - rrrrrrerrrer-eecsNNNN 0 ™o
| e (o R
P 0N - dq 0O o i Fromtor
NOOY I u O =~ 0 ® = N
oNB N © T ©©oo %N~ 1 Title
(B 8 = « VA & = 2 Origin
DOO® N q INENENEN] NN o
T T = 5 T Ealt 3 Owner root
S\ ‘ ~N bl 4 Instrument spect
5 Solvent cel3
6 Temperature 297.4
7 Pulse Sequence  zgpg30
8 Experiment 1D

©

Probe 5 mn PABBO BB/ 19F-1H/
D Z-GRD 7119470/ 0117
10 Number of Scans 230
11 Receiver Gain 188.8
12 Relaxation Delay 2.0000
13 Pulse Width 10.0000
T . A & . 14 Presaturation

Frequency

T T T T T T T T T T T T T T T T T
136 135 134 133 132 131 130 129 128 127 126 125 124 123 122 121 120 15 Acquisition Time 0. 5505
5 (ppm) 16 Acquisition Date 2019-07-05120:37:00
17Modification  2019-07-05720:46:46
Date
18 Spectrometer 125.78

Frequency
19 Spectral Width  29761.9
20 Lowest Frequency -1627. 5

21 Nucleus 13C
22 Acquired Size 16384
I 23 Spectral Size 65536
‘ } | ‘ J\ 1 iz
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O -10

5 (ppm)

S27



-63.053

Parameter Value

1 Title 2020-1-syj-F. 18. fid

2 Origin Bruker BioSpin GubH

3 Owner nnrsu

4 Instrument spect

5 Solvent coel3

6 Temperature  296.1

7 Pulse Sequence zgflan

8 Experiment 1D

9 Probe 7119470 0117 (PA BBO
50051 BBF-H-D-05 Z
SP)

10 Number of Scans 114
L1 Receiver Gain 188.8
12 Relaxation 1. 0000
Delay
13 Pulse Width 15. 0000
14 Presaturation
Frequency
15 Acquisition 0.5767

Time

16 Acquisition  2020-09-10T11:05:46
Date

17 Modification ~ 2020-09-10T11:05:48
Date

18 Spectrometer  470. 57
Frequency

19 Spectral Width 113636.4

20 Lowest -103879. 4
Frequency

21 Nucleus 19F

22 Acquired Size 65536
23 Spectral Size 131072

- i .S i, i i . .. U s e, e L .- A TS Lt B
0 10 0 -10 -20 -30 -40 -50 -60 -70 -80 -906-(100 ;110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -220
ppm
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5-Chloro-10,10-dimethyl-10,11-dihydro-2H-isoxazolo[2,3-f[phenanthridine-2,8(9H)-dione
(Table 2, compound 3ka)

< 0 WMWOMOWO o < o wn
I8 dBESNIN © SR N
[oNe) Ll e O e el S wn 3] o -
4 s [
< w0 0 M ™ O W
38 33 SRS
e b= b Bl P Parameter Value
\/ g W 1 Title 2019-1-hxw-H. 148. fid
2 Origin Bruker BioSpin GubH
3 Owner root
1 Instrument spect
5 Solvent CDC13
6 Temperature 294.7
7 Pulse Sequence 2g30
8 Experiment 1D
" 9 Probe 5 mm PABBO BB/
19F-1H/ D Z-GRD
:; ;“ i 7119470/ 0117
8 s 3
T o e e T T S
9594 93920919089 88 87 8685848382818079787776 LR CnTL S 2
5 (F pm) 1 Receiver Gain 168.9
12 Relaxation 2.0000
Delay
13 Pulse Width 12. 0000
14 Presaturation
Frequency
15 Acquisition 1.8175
Time
16 Acquisition 2019-06-04T11:56:00
Date
17Modification 2019-06-04T12:01:58
Date
18 Spectrometer 500. 16
Frequency
19 Spectral Width 9014.4
20 Lowest -1518.8
Frequency
1 Ly 1 \ } 21 Nucleus IH
T 7Y T 1 f Acquired Size 16384
o o< o o o o
3 33 3 3 3 3 23Spectral Size 65536
] - - o o ©
. - - - ; - - . - : - - - . -
12 N 10 9 8 7 6 5 3 2 1 0 g 2
3 (ppm)
o] © W O N+~N™<<N 0
< 3 S R8x8%88 & ENES = 89
w0 o B s ® oD © 6O
(o} © N TTOONNNN O NN ©© o N~ N o
- - e R [N NN 0 ® o
| I NN N\ (R
Parameter Value
1 Title 2019-1-hxw—C. 153. fid
2 Origin Bruker BioSpin GubH
3 Owner root
{ Instrument spect
5 Solvent CDC13
6 Temperature 297. 4
7 Pulse Sequence zgpg30
8 Experiment 1D
9 Probe 5 mm PABBO BB/
19F-1H/ D Z-GRD
72119470/ 0117
10 Number of Scans 100
11 Receiver Gain 188.8
12 Relaxation 2.0000
Delay
13 Pulse Width 10. 0000
14 Presaturation
Frequency
15Acquisition 05505
Time
16 Acquisition 2019-07-05T20:49:00
Date
17 Modification 2019-07-08
Date
18 Spectrometer  125.78
Frequency
19 Spectral Width
20 Lowest
Frequency
21 Nucleus 13C
22 Acquired Size 16384
- - " " o - pectral Size 65536
T T TP e et T
220 210 200 190 180 170 160 150 140 130 120 10 100 90 80 70 60 50 40 30 20 10 0 -10

(ppm)
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5-Bromo-10,10-dimethyl-10,11-dihydro-2H-
(Table 2, compound 3la)

oxazolo[2,3-f[phenanthridine-2,8(9H)-dione

82 3329583 2 5 2 =
0O OR000 0N © S © N
oo e N [t} © o -
N =\ I
®w T W I~ Parameter Value
@ = o0 ¥Y¥oo
50 0 D {0070:09:0 1 Title 2019-1-hxw-H. 329. fid
oo ON NNNN T
\/ (S 2 Origin Bruker BioSpin GubH
3 Owner root
4 Instrument spect
5 Solvent Del13
6 Temperature 295. 1
7 Pulse Sequence 2g30
8 Experiment 1D
9 Probe 2119470_0117 (PA BBO
50081 BBF-H-D-05 7
SP)
10 Number of Scans 2
11 Receiver Gain  168.9
12 Relaxation 2.0000
Delay
T g T 13 Pulse Width 12. 0000
8 = 8 14 Presaturation
T T T T T T T T T T T T T T T T T Frequency
94 93 92 91 90 89 88 87 86 85 84 83 82 81 80 79 78 15 Acquisition 18175
5 (ppm) Time
16 Acquisition 2019-11-28T10:27:26
Date
17Modification  2019-11-28T10:
Date
18 Spectrometer  500. 16
Frequency
19 Spectral Width 9014. 4
20 Lowest -1518.8
Frequency
J l I Iy 21 Nucleus 1H
1 A i 1 ;_) Nequi r‘ud Size 16381
o oo o o o o 23 Spectral Size 6
=] (XS} S S o S
-~ - — N ©
T T T T T T T T T T T T T T T
12 1 10 9 8 7 6 5 4 8 2 ) 0 -1 -2
5 (ppm)
3 S SR588388 & L e 0 Tom
~ © NOOWOW~—ON © L] i © < © v
w ~ “noowd -  © e B © N
2 S iREsNSans o NN g 59g
| | VSNSESRN e =2 I3
Parameter Value
1 Title 2019-1-hxw-C. 251. tid
2 Origin Bruker BioSpin GubH
3 Owner root
1 Instrument spect
5 Solvent ne13
6 Temperature — 205.7
7 Pulse Sequence 7gpg30
8 Experiment 1D
9 Probe 7119470 0117 (PA BBO
50051 BBF-H-D-05 7
SP)
10 Number of Scans 301
11 Receiver Gain  188.8
12 Relaxation 2.0000
Delay
13 Pulse Width 10. 0000
14 Presaturation
Frequency
15 Acquisition
Time
16 Acquisition  2019-11-28T11:02:29
Date
17Modification  2019-11-28T11:02:32
Date
18 Spectrometer  125.78
Frequency
19 Spectral Width 29761
20 Lowest -16
Frequency
21 Nucleus
22 Acquired Size
23 Spectral Size
T T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O -10

S (ppm)
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5,10,10-Trimethyl-10,11-dihydro-
compound 3ma)

H-isoxazolo[2,3-f[phenanthridine-2,8(9H)-dione (Table 2,

00 ONONMO O «© ~ W o
© © MG oN KO < ~© O =1
NN ©.© 019 10,10 O o Qo 1o N
¥ NSNS NSNS N © [ RNEN] -
2 S Il
010 RO~ OO =
© © MMM N Parameter Value
INEN ©on 0o 0
(o) NSNS NSNS 1 Title 2019-1-hxw-H. 226. fid
Nt B = 2 Origin Bruker BioSpin GubH
3 Owner root
4 Instrument spect
5 Solvent coel3
6 Temperature 298.1
7 Pulse Sequence zg30
8 Experiment 1D
9 Probe 5 mm PABBO BB/ 19F-1H/
D Z-GRD 2119470/ 0117
10 Number of Scans 2
11Receiver Gain  76.5
12Relaxation Delay 2. 0000
13 Pulse Width 1
14 Presaturation
Frequency
;’ pLAp 15 Acquisition Time1.8175
S e Qe 16 Acquisition Date 2019-09-12T18:38:00
! ! ! l J ! ) 1 L U LR ! ) L { ! 17Modification  2019-09-12T18:38:14
93 9.2 9.1 90 89 88 87 86 85 84 83 82 818079 78 77 76 75 Date
(ppm) 18 Spectrometer  500. 16
Frequency
19Spectral Width 9014.4
20Lowest Frequency-1517.8
21 Nueleus 1
22Acquired Size 16384
23Spectral Size 65536
] | ] L 1 JL..A I
1 5 T |
o oo o coo o
S SS9 S S99 S
- P - oo ©
T T T T T T T T T T T T T T T
12 1" 10 9 8 5 3 2 1 0 -1 -2
& (ppm)
o o © WONT—OON WV
o (2] O MmO NN©O o O OWw ~ o N~NW
- - ® KNOOMmOoma NN < SN YO
© @© N NOUNNLS O g e i © .9 Y
(2] © N TOONNN— o N~ © W o N~ OO —
- - ELEER SRR S B0 NN~ N o) ©ONN
| | I S%Y & | N | t1e N

Parameter Value

1 Title 2019-1-hxw~C. 180. fid

2 Origin Bruker BioSpin GmbH

3 Owner root

1 Instrument spect

5 Solvent CDC13

6 Temperature 298.6

7 Pulse Sequence zgpg30

8 Experiment 1D

9 Probe 5 mm PABBO BB/
19F-1H/ D Z-GRD
7119470/ 0117

10 Number of Scans 100

11 Receiver Gain 188.8
12 Relaxation 2.0000
Delay

13 Pulse Width 10. 0000
14 Presaturation

Frequency
5Acquisition  0.5505
ime
16 Acquisition  2019-09-14T19:59:00
Date

17Modification 2019-09-14720:02:42
Date
18 Spectrometer  125.78
Frequency
19 Spectral Width 29761.9
20 Lowest -1627.5
Frequency
21 Nucleus 13¢
‘ cquired Size 16384
" M I »L .I . X (. pectral Size 65536
- — T S T T e

L

T T T T T T T T

220 210 200 190 180 170 160 150 140 130 120 161(() 10)0 9 80 70 60 50 40 30 20 10 0 -10
ppm,
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5-Methoxy-10,10-dimethyl-10,11-dihydro-2H-isoxazolo[2,3-f[phenanthridine-2,8(9H)-dione
(Table 2, compound 3na)

0 © N=0ONO©O N < =y 4 @
58 SEEiatE § : EE 8
oo L e N v © o o -~
v St | | (i
Parancter Value
o9 S RheN2Les 1 Title 2019-1-hxw-H. 200. fid
© o 0 Q.0 NN v 2 Origin Bruker BioSpin GmbH
oo NNNNNNN
\/ M \'\ 3 Owner root
4 Instrument spect
5 Solvent CDC13
6 Temperature 296.8
7 Pulse Sequence 2g30
8 Experinent 1
9 Probe 5 mm PABBO BB/
19F=1H/ D Z-GRD
2119470/ 0117
10 Number of Scans 2
11 Receiver Gain 168.9
12 Relaxation 2.0000
l‘ Delay
G Y [ 13Pulse Width  12.0000
= =4 S 14 Presaturation
Frequency )
9493929190898887868584838281807.97.8777675747372 ity ILAID
3 g 16 Acquisition 2019-07-22T18:40:00
Date
17Modification  2019-07-22T18:40:40
Date
18Spectroneter  500. 16
Frequency
19 Spectral Width 9014.4
20 Lowest -1518.8
Frequency
I 1ll " l 21 Nucleus 1
& A i A & d 22 \equired Size 16384
S [SE=} S S S S S 23 Spectral Size 65536
- | = ~ {12 ] o~ N ©
T T T T T T T T T T T T T T T
12 1 10 9 8 7 6 5 4 3 2 1 0 -1 -2
& (ppm)
8 = NS8 K859 omow ~ 2o0®o
P S D32 La3kns 5958 8 Re88
8 8 339 AALLE8 NN ©Ww © ~Naoloo
- - - e [N NN 0 ®oONN
| bl Yot | ~N T
Parameter Value
1 Title 2019-1-hxw-C. 99, £id
2 Origin Bruker BioSpin GmbH
3 Owner root
4 Instrument spect
5 Solvent 13
6 Temperature 294.9
7 Pulse Sequence zgpg30
8 Experiment )
9 Probe 5 mm PABBO BB/ 19F-1H/
D Z-GRD Z119470/ 0117
10 Number of Scans 201
11Receiver Gain  188.8
12Relaxation Delay 2. 0000
13Pulse Width 10,0000
14 Presaturation
Frequency
15Acquisition Time 0. 5505
16 Acquisition Date 2019-05-16T20:43:00
17 Modification 2019-05-16T20:52:02
Date
18Spectrometer 12578
Frequency
19 Spectral Width 29761.9
20 Lowest Frequency -1627. 5
21 Nucleus 13C
22 Acquired Size 16384
23 Spectral Size 65536
—— T T
220 210 200 190 180 170 160 150 140 130 120 161(() 10)0 90 80 70 6 50 40 3 20 10 0 -10
ppm,
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4-Fluoro-10,10-dimethyl-10,11-dihydro-2H-isoxazolo[2,3-f|[phenanthridine-2,8(9H)-dione

(Table 2, compound 30a)

OONNT =N O T 0L OLWO— M ~ o ©
CONNT-OCDDONOTTNN— o~ =1
Q&= P I © 010 O i 90,00 S N
DONMNNMNNMNNMNNMNNSNNMNNSNNSNNNNO WO @ N ol
e\ = ¥ (.
Parameter Value
1 Title 2019-1-hxw-H. 190. fid
®© MY N0 = ®W®W® 2 Origin Bruker BioSpin GmbH
- o NN-ONPONOT TN
N = MNANROOO©ONNNN 3 Owner root
oo NNNNNNNNNNNN
4 Instrument spect
e TS e 5 Solvent CDC13
6 Temperature 297.1
7 Pulse Sequence zg30
8 Experiment 1D
9 Probe 5 mm PABBO BB/
19F-1H/ D Z-GRD
2119470/ 0117
10 Number of Scans 2
11Receiver Gain 114.1
12 Relaxation 2.0000
Delay
g HH i 13 Pulse \\ldtl? 12. 0000
o o o 14 Presaturation
= = = Frequency
BN T e o B B B M L S B O A i 15 Acquisition 1L B
929190898887868584838281807978777675747372 Time
& (ppm) 16Acquisition  2019-07-11T18:33:00
Date
17Modification 2019-07-11T18:33:50
Date
18Spectrometer  500. 16
Frequency
19 Spectral Width 9014.4
20 Lowest -1518.3
J l ‘ Frequency
L n 21 Nucleus 1H
I L ¥ T ki .
o & o < o o & 22 Acquired Size 16384
S S <o S S o oS 23Spectral Size 65536
- - - - o o ©
T T T T T T T T T T T T T T T T
12 1 10 9 8 & 5 3 2 1 0 -1 2 -3
8 (ppm)
~ NNOD® —NDONDDDODND
© W o O O NV~ TN ®D SO O — o oD~
1 0 OgEE, @0 2PN OIS O @ & kS auEs 2 NS
I} NN~ NYYoadadomooo 0 el =i «© © N ®
o © © ©Ww ITTOONN———— O — NN O© o~ N~ oo
- R R N ® 0NN~ 0 LR
| N L e =\ | A
Parameter Value
1 Title 2019-1-hxw-C. 162. fid
2 Origin Bruker BioSpin GmbH
3 Owner root
4 Instrument spect
5 Solvent ne13
6 Temperature — 297.2
7 Pulse Sequence zgpg30
8 Experiment )
9 Probe 5 mm PABBO BB/

19F-1H/ D Z-GRD
0117

7119470/

10 Number of Scans 150

11 Receiver Gain  188.8

12 Relaxation 2. 0000
Delay

13Pulse Width  10.0000

14 Presaturation
Frequency

15 Acquisition
Time

16 Acquisition 2019-07-
ate

17Modification 2019-07-2
Date

18Spectrometer  125.78
Frequency

19 Spectral Width 29761.9

20 Lovest -1627.5
Frequency

21 Nucleus 13¢

22 Acquired Size

16384
Spectral Size 65536

el

220 210 200 190 180 170 160 150 140 130 120 110 100 90 80
5 (ppm)

70 60 50

S33

T T T
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—-110.445

Parameter Value

1 Title 2020-1-syj-F. 17. fid

2 Origin Bruker BioSpin GmbH

3 Owner nmrsu

4 Instrument spect

5 Solvent CDC13

6 Temperature 296.3

7 Pulse Sequence zgflgn

8 Experiment 1D

9 Probe 7119470 0117 (PA BBO
50081 BBF-H-D-05
SP)

10 Number of Scans 65
L1 Receiver Gain 188.8
12 Relaxation 1..0000
Delay
13 Pulse Width 15. 0000
14 Presaturation
Frequency

15 Acquisition 0. 5767
Time

16 Acquisition 2020-09-10T11:00:29
Date

17Modification 2020-09-10T11:00: 32
Date

18 Spectrometer 170. 57
Frequency

19 Spectral Width

20 Lowest
Frequency

21 Nucleus 19F

22 Acquired Size 65536

23 Spectral Size 131072

T T T T T T T T T T T T T T T T T T T T T T T T T
0 10 0 -10 -20 -30 -40 -50 -60 -70 -80 -906-(100 ;110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -22
ppm
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4,10,10-Trimethyl-10,11-dihydro-2H-isoxazolo[2,3-f[phenanthridine-2,8(9H)-dione (Table
compound 3pa)

T NOOONOTT—©O D bondl gl 3 | o
BH3BLLo3383]X 3R ]
OO MNMNMNNMNNMNNMNNMNNMNNMNNWO @ NN =
N e | Y ST |
Parameter Value
- < MO W©WON®I— © e . e
g(\v—) ggggz%ggg 1 h(»h») _’01‘3*!*}\\‘:\\*HAI01.H11
oo R RO T e 2 Origin Bruker BioSpin GmbH
& s CCPERESS 3 Owner root
4 Instrument spect
5 Solvent CbC13
6 Temperature 297.0
7 Pulse Sequence zg30
8 Experiment 1D
9 Probe 5 mm PABBO BB/
19F-1H/ D Z—-GRD
2119470/ 0117
10 Number of Scans 2
11 Receiver Gain 128.6
12 Relaxation 2.0000
Delay
o T I 13 Pulse Width 12. 0000
S ] 1S 14 Presaturation
e B e T oo e T L o e e e L S E s e Frequency
949392919089888786858483828180797877767574 15 Acquisition  1.8175
3 (ppm) Time
16 Acquisition 2019-07-05T20:03: 00
Date
17 Modification 2019-07-05T20:03: 14
Date
18 Spectrometer 500. 16
Frequency
19 Spectral Width 9014.4
20 Lowest -1518. 6
Frequency
I l ﬂ 21 Nucleus IH
y iy f > ’2 \‘v’qmlv‘d f\/m ]hf?ﬂ
[=] [=¥=] o eoao o 23 Spectral Size 65536
S S99 S 995 S
- L L] NN ©
T T T T T T T T T T T T T T T T
12 11 10 9 8 7 6 5 4 3 2 1 0 -1 2 3
S (ppm)
S 3 888BB3sx8 8 Nowo - © N~
2 = foneesrs 2 IHo% o =88
g 5 58585838 8 SeNa S Roama
— — T T — O NN~ [t} O ONN
IS | I S | [
Parameter Value
1 Title 2019-1-hxw-C. 161. fid
2 Origin Bruker BioSpin GmbH
3 Owner root
4 Instrument spect
5 Solvent CDCI3
6 Temperature 297.0
7 Pulse Sequence zgpg30
8 Experiment 1D
9 Probe 5 mm PABBO BB,
19F-1H/ D Z-GRD
2119470/ 0117
10 Number of Scans 70
11 Receiver Gain  188.8
12 Relaxation 2.0000
Delay
13 Pulse Width 10. 0000
14 Presaturation
Frequency
15 Acquisition 0. 5505
Time
16 Acquisition 2019-07-22T18:44:00
Date
17 Modification 2019-07-22T18:47:34
Date
18 Spectrometer 125.78
Frequency
19 Spectral Width 29761.9
20 Lowest -1627.5
Frequency
21 Nucleus 13C
‘ ‘ 2: quired Size 16384
J 1 | ' " l . 23 Spectral Size 65536
—— T 7T 77T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 1(_1(() 10)0 90 80 70 60 50 40 30 20 10 O -10
ppm,
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5,6,10,10-Tetramethyl-10,11-dihydro-2H.-

2, compound 3qa)

oxazolo[2,3-f[phenanthridine-2,8(9H)-dione (Table

3 88 S SRS 8
= © 0 SwI < S
o N~ wn oOANNN : -}
| [ N Sy
Parameter Value
1 Title 2019-1-hxw-H. fid
2 Origin Bruker BioSpin GmbH
3 Owner root
4 Instrument spect
5 Solvent DC13
6 Temperature 297.9
7 Pulse Sequence  zg30
8 Experiment 1D
9 Probe 5 mm PABBO BB/ 19F-1H/
D Z-GRD 7119470/ 0117
10 Number of Scans 2
11 Receiver Gain
12 Relaxation Delay
13 Pulse Width
14 Presaturation
Frequency
15 Acquisition Time 1.8175
16 Acquisition Date 2019-09-2
17Modification 2019-09-28T723: 3
Date
18 Spectrometer 500. 16
Frequency
19 Spectral Width 9014. 4
20 Lowest Frequency -1518.3
21 Nucleus 1H
22 Acquired Size
j l 23 Spectral Size
] 1 1 Pty ¥
3 3 3 88838 3
- = -~ NNO® ©
12 11 10 9 7 6 5 4 3 2 1 ] o 2 3
5 (ppm)
= 3 NOO® ©NBSH 245y 5 I2822
8 8 53IY5 KRRARY ~o < o« ~Nao oo
- - - = o ~N~~ [re OONN—
| [N =~ | ~ | LN
Parameter Value
1 Title 2019-1-hxw-C. 219. fid
2 Origin Bruker BioSpin GmbH
3 Owner root
1 Instrument
5 Solvent
6 Temperature
7 Pulse Sequence zgpg30
8 Experiment 1D
9 Probe 5 mm PABBO BB/
19F-1H/ D Z-GRD
72119470/ 0117
10 Number of Scans 5000
11 Receiver Gain 188.8
12 Relaxation 2.0000
Delay
13 Pulse Width 10. 0000
14 Presaturation
Frequency
15 Acquisition 0. 5505
Time
16 Acquisition 2019-09-29T14:28:00
Date
17 Modification 2019-09-29T14:31:20
Date
18 Spectrometer 125.78
Frequency
19 Spectral Width 29761.9
20 Lowest -1627.5
Frequency
21 Nucleus 13C
22 Acquired Size 16384
23Spectral Size 65536

T
220 210 200 190 180 170 160 150 140 130 120 1610 100 9

T T T
80 70 60 50 4
(ppm)
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5,6-Dimethoxy-10,10-dimethyl-10,11-dihydro-
(Table 2, compound 3ra)

isoxazolo[2,3-f][phenanthridine-2,8(9H)-dione

3 52 g e B =
=] il N we o by
- © © ~ << o o
| ol v I
Parameter Value
1 Title 2019-1-hxw-H. 337. fid
2 Origin Bruker BioSpin GubH
3 Owner Toot
{ Instrument spect
5 Solvent CDC13
6 295.9
s Sequence  zg30
8 nent 1D
9 5 mm PABBO BB/
19F-1H/ D Z-GRD
2119470/ 0117
10 Number of Scans 2
L1 Receiver Gain  168.9
12 Relaxation 2.0000
Delay
13 Pulse Width 12.0000
14 Presaturation
Frequency
15 Acquisition 1.8175
Time
16 Acquisition 2019-12-10T12
Date
17Moditication 2019-12-10T12:27:14
Date
18 Spectrometer 500. 16
Frequency
19 Spectral Width 9014.4
20 Lowest 1518.3
Frequency
l } 5 i 21 Nucleus IH
| [ A [ 22 Acquired Size 16384
8 88 85 8 8 S 23Spectral Size 65536
= -~ ™o o~ o ©
T T T T T T T T T T T T T T T
12 1 10 9 8 7 6 5 4 3 2 1 0 -1 -2
& (ppm)
& g8e23 % ¥8 8% ke gaze ex @
- CTHVO® N ©O @0 ~ g Q0O ¥o ©
© NOW—=0o ® O ) D P @ ik 10, el i)
= gobing @ oS g9 RPC  883% 88 © o
ALY
e (e N N A [ | |
~o
Parameter Value
1 Title 2019-1-hxw-C. 264. fid
2 Origin Bruker BioSpin GmbH
3 Owner root
4 Instrument spect
5 Solvent €DCls
6 Temperature 296.7
7 Pulse Sequence zgpg30
$ Experiment 1D
9 Probe 5 mm PABBO BB/
19F-1H/ D Z-GRD
7119470/ 0117
10 Number of Scans 3000
11Receiver Gain 188.8
12Relaxation 2.0000
Delay
13Pulse Width 10. 0000
14 Presaturation
Frequency
15 Acquisition 0.5505
Time
16 Acquisition 2019-12-11T11:39:00
Date
17Modification 2019-12-11T13:48:56
Date
18 Spectrometer  125.78
Frequency
19 Spectral Width 29761.9
20 Lowest -1627.5
Frequency
21 Nucleus 13C
22 Acquired Size 16384
|23 Spectral Size 65536
T T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 161(() 10)0 90 80 70 60 50 40 30 2 10 0 -10
ppm
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6,6-Dimethyl-6,7-dihydro-2H-benzo[jlisoxazolo[2,3-f[phenanthridine-2,8(5H)-dione (Table 2,
compound 3sa)

DN =M NTTOOTN-0VO O o~ o
5385858883088 833388% <8 N
ngmw'\'\'u\_'lt'\ttw';';gjgw «lx T -
—— =
Paraneter Value
1 Title 2019-1-hxw-H. 191. fid
2 Origin Bruker BioSpin GmbH
3 Owner Troot
1 Instrument spect
5 Solvent €DC13
6 Temperature
7 Pulse Sequence
8 Experinent 1D
9 Probe 5 mn PABBO BB/
L9F~1H/ D Z~GRD
7119470/ 0117
10 Nunber of Scans 2
11 Receiver Gain  114.1
12 Relaxation 2.0000
Delay
13 Pulse Width 12. 0000
14 Presaturation
Froquency
15 Acquisition  1.8175
Time
16 Acquisition  2019-07-11T18:36:00
Date
17Nodification  2019-07-11T18:36:18
Date
18Spectroneter 500, 16
Frequency
19 Spectral Width 9014.4
20 Lowest
Froquency
T Ll i
T i) T L | cquired Size 16384
8 8 g g ": g 8 g g 3Spectral Size 65536
- - - oo ©
T T T T T T T T T T T T T T T T
12 1" 10 9 8 7 6 5 3 2 1 0 -1 -2 -3
S (ppm)
(5] o OULAD-UOLNNMNONOTO
& S SONABISTESR38S  STRE g 3338
s g d98-INERNEISE  sokse g caw
- - N e Rt e e R ~N~ s~ 0 ® o
| SSS\m—" ~p— (I
Paraneter Value
L Title 2019-1-hxw~C. 171. fid
2 Origin Bruker BioSpin GubH
3 Owner root
| Instrunent spect
5 Solvent cel3
6 Temperature  297.2
7 Pulse Sequence 2gpg30
8 Experiment N
9 Probe 5 mn PABBO BB/
19F-1H/ D Z-GRD
7119470/ 0117
10 Number of Scans 1000
11 Receiver Gain  188.8
12 Relaxation 2.0000
Delay
13Pulse Width  10.0000
14 Presaturation
Frequency
15Acquisition 05505
Time
16 Acquisition 2019-08-27T18:27:00
Date
17Nodification  2019-08-27T19:10:50
Date
18Spectroneter 125,78
Frequency
19Spectral Width 29761.9
20 Lowest -1627.5
Frequency
21 Nucleus 13¢
| | l l l | 22 Aequired Size 16384
J Lo A | 23Spectral Size 65536
. T T T T T T T T T T T T T T T ——T T T T ——T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O -10

& (ppm)
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10-Methyl-10,11-dihydro-2H-isoxazolo[2,3-f[phenanthridine-2,8(9H)-dione

compound 3ab)

9.429
9.412
7.894
7.893
7.892
7.878
7.877
7.876
7.793

L7.790

7779

7.776
PTT3

7.762
~7.759
7.596

9429
R9.412

]

7.594
7.580

7.566
7.563
7.260

7.894
7.893

|

7.892
17878
L7877
7876

—5.597

3.462

3.459

3.453

7.793

3.450

3.426
3.423
3.417
3.414

_2.814

\2.794

.2 789
L2785
L2 778
12 764
L2 764
12761

2.758
2.465
2.465
2.441
2.434
2.410
1.254
1.242

7.790
F7.779
7.776
Tl 3
7.762
-7.759
7.596
7.594
7.580
7.566
7.563

J

.00z
.00

3
/
Y

.00

Parameter
Title
Origin
Owner
Instrument
Solvent
Temperature

S o o s o~

Pulse Sequence

@

Experiment

3

Probe

10 Number of Scan;

o] .OO—I%

9

9.0

—
=

S (ppm)

- -

1 Receiver Gain
12 Relaxation
Delay
13 Pulse Width
14 Presaturation
Frequency

15 Acquisition
Time

16 Acquisi tion
Date

17 Modification
Date

18 Spectrometer

Frequency

19 Spectral Width

20 Lowest
Frequency

21 Nucleus

1.004—

1.007—
1.00/]

1.00-4

1.02—==
2.05-2m=

3.02

22 Acquired Size

23 Spectral Size

196.0057

168.0539

0 41.00-]

—152.2076
—144.5140

133.3966

i

128.0314
127.2384

<
\

o

119.7420

—109.8528

I

2,00
™ 1

77.3799
771271
75.9391

{

-

T T T T T

-3

47.2966
~-31.9975

-28.1175
_-21.0090

o

(Table

Value
2019-1-hxw-H. 120. fid
Bruker BioSpin GmbH
Toot
spect

5 mm PABBO BB/
19F-1H/ D Z-GRD
7119470/ 0117

9

128.6

2.0000

12.0000

1.8175

2019-05-16T20: 12: 00

2019-05-16120: 12: 12

500. 16

9014. 4
-1518.6

IH
16384
65536

Parameter
Title
Origin
Owner

B

Instrument
Solvent
Temperature
Pulse Sequence
Experiment
Probe

©

10 Number of Scans

11 Receiver Gain

12 Relaxation
Delay

13Pulse Width

14 Presaturation
Frequency

15 Acquisition
Time

16 Acquisition
Date

17Modification
Date

18 Spectrometer
Frequency

19 Spectral Width

|20 Lowest
Frequency

|21 Nucleus

|22 Acquired Size

|23 Spectral Size

T L

T T T T

T
220 2

10 200 190 180 170 160 150 140 130 120 110 10

T T T T
0 90 80 70 60

& (ppm)

S39

50

T T
40 30 20

Value
2019-1-hxw-C. 114. fid
Bruker BioSpin GmbH
root
spect
CDC13
295. 1
2gpg30
1D
5 mm PABBO BB/
19F-1H/ D Z-GRD
Z119470/ 0117

150
188.8
2.0000

10. 0000

0. 5505
2019-05-25T12:29: 00
2019-05-25T12: 35: 04
125.78

29761.9
-1627.5

13C
16384
65536



10-Phenyl-10,11-dihydro-2H-isoxazolo[2,3-f[phenanthridine-2,8(9H)-dione

compound 3ac)

(Table

2,

10 200 190 180 170 160 150 140 130 120 161

OCNMc-OWNDOVNOINWONDOTI—DITODOANDLNT—ONRONONWO—ODNM =10 —© NI — OO
5853835088 RE08YIS83BHARNERIIRE8003308RNRN55888588
S ONNNNNNNNNNNNNNNNNNNNNNNNODOGO O OOO0 0000000000000 0NN
i — ) f— T S
23 rgggecsaghgerarsaeggyoo
S S1C) 20700100 W0, COIES PO, QN Xy (LY [igIcy e
oo NNNNNNNNNNNNNNNNSNSNNNNNNN > = =
o T N e, Parameter Value
1 Title 2019-1-hxw-H. 319. fid
2 Origin Bruker BioSpin GmbH
3 Owner root
4 Instrument spect
5 Solvent CDC13
6 Temperature  297.8
7 Pulse Sequence zg30
8 Experiment D
9 Probe 7119470_0117 (PA BBO
500S1 BBF-H-D-05 Z
SP)
‘M\ 10 Number of 2
iy o T it iy Scans
8 8 8 8 ee 11Receiver Gain 188.8
T T T T T T T T T T S 12Relaxation 2.0000
94 92 90 88 86 _84 82 80 78 76 74 Delay
8 (ppm) 13Pulse Width  12.0000
14 Presaturation
Frequency
15Acquisition 18175
Time
16 Acquisition 2019-11-12T11:27:16
Date
17Modification  2019-11-12T11:27:18
Date
18 Spectrometer  500.16
Frequency
19 Spectral Width 9014. 4
20 Lowest -1518.8
Frequency
| 1 m ol j‘ L ) 21 Nucleus H
[} . I BB 22 Acquired Size 16384
e 888¢2¢ 8 885 23 Spectral Size 65536
< cecas = oo
T T T T T T T T T T T T T T T
12 1" 10 9 8 g 6 5 3 2 1 0 -1 -2
& (ppm)
o CONYTITRRONTO—D O
S SEoRIBRBTEERS § gk 218
- EITNMVLONANT OO O ~ A %O
w NAYT-OOBRONNOOT o [TP2 N DS
e o 3T NN NNNON S & KRjee 285
e WP - AN
Parameter Value
[1 Title 2019-1-hxw-C. 249, fid
2 Origin Bruker BioSpin GmbH
3 Owner root
4 Instrument spect
5 Solvent CDC13
6 Temperature 298.3
7 Pulse Sequence zgpg30
8 Experiment 1D
9 Probe 7119470_0117 (PA BBO
50081 BBF-H-D-05 Z
SP)
| 10 Number of 3000
Scans
11Receiver Gain 188.8
12Relaxation 2.0000
Delay
13Pulse Width 100000
14 Presaturation
Frequency
15 Acquisition 0. 5505
Time
16 Acquisition 2019-11-12T14:03:31
Date
17Modification  2019-11-12T14:03:34
Date
18 Spectrometer  125.78
Frequency
19 Spectral Width 29761.9
|20 Lowest -1627.5
Frequency
|21 Nucleus 13C
| | I [ | J | J i . | 22 Acquired Size 16384
i H My '23 Spectral Size 65536
T T T T T T T T T T T T T T T T T T T T T T T T
220 2 0 10)0 9 80 70 60 50 40 30 20 10 O -10

(ppm)

540



10,11-Dihydro

9.413
9.396
7.877
7.875
7.861
7.859
7.784
7.781

7.770
7.767
7.764
- 7.753
7.750
7.587
7.585
7.571
7.556
7.554

=]
©
34
~

—5.582

!

Ji

3.249
3.236
3.224
2.733

1.00 -sp——

2.720
2.706
2.294
2.281

2.01
2.08

2.268
2.254
2.242

isoxazolo[2,3-f[phenanthridine-2,8(9H)-dione (Table 2, compound 3ad)

Parancter
Title

Origin

Owner
Instrunent

T

Solvent

Temperature

Experiment

© o

Probe

Pulse Sequence

Value
2019-1-hxw-H. 306. fid
Bruker BioSpin GubH
root
spect
coel3
297. 6
2830
1D
5 m PABBO BB/
19F-1H/ D Z-GRD
7119470/ 0117

10 Number of Scans 2

11 Receiver Gain

12 Relaxation
Delay
13Pulse Width

14 Presaturation

Frequency

Acquisition

Time

16 Acquisition
Date

17Modification
Date

18 Spectrometer
Frequency

19 Spectral

20 Lowest
Frequency

21 Nucleus

10

195.87

|

168.11
—152.29
—145.05

133.45
129.96
128.08
127.49
125.84
119.86
—110.31

/
B\
\

L

I

w 42.02

77.38
7712
76.87
76.00

[
%

39.22
—24.43
—20.55

Width

22 Acquired Size
Spectral Size

150. 9
2..0000

12. 0000

1.8175
2019-10-30T11: 14:00
2019-10-30T11: 14: 34
500. 16

9014. 14
-1518.3

IH
16384
65536

s o1 A @ o —

=

Parameter
Title
Origin
Owner
Instrument
Solvent
Temperature
Pulse Sequence

£

Experiment

Probe

10 Number of

11 Receiver Gain

12 Relaxation
Delay

13Pulse Width

14 Presaturation
Frequency

15 Acquisition
Time

16 Acquisition
Date

17 Modi fication
Date

18 Spectrometer
Frequency

19Spectral Width

20 Lovest
Frequency

21 Nucleus

Acquired

23 Spectral Size

Size

] | L

T T T T

T
220 210 200 190 180 170 160 150 140 130 120 110 100 9
& (ppm)

T

T T T T T

T

T

T T

80 7l

S41

T

60

T T T T T T T

50 40 30 2

Value
2019-1-hxw-C. 247. tid
Bruker BioSpin GubH
root
spect
coels
297.9
28pg30
1D
5 mm PABBO BB/
19F-1H/ D Z-GRD
7119470/ 0117

s 2000

188.8
2..0000

10. 0000

0. 5505

2019-11-01T11:26:00

2019-11-01T12:5:

125.78

29761. 9

13C
16384
65536



9,10-Dihydrocyclopenta/cfisoxazolo[3,2-afisoquinoline-2,8-dione (Table 2, compound 3ae)

8.874
8.858
7.940
7.939
7.938
7.924

7.923
7,922
7814
7811
- 7.799
7,797
1 7.783
\7.781
7636

|

7.634
7.620
7.605
7.603

—
i

5679

3.304
3.298
3.293
3.288
3.282
2.871

[
ﬁ

2.866
2.860
2.855
2.850

Parameter

Title

Origin

Owner
Instrument
Solvent
Temperature
Pulse Sequence
Experiment
Probe

S oo e oo

© @

10 Number of Scans 2

11Receiver Gain

12 Relaxation
Delay

13Pulse Width

14 Presaturation
Frequency

15Acquisition
Time

16 Acquisition
Date

17Modification
Date

18 Spectrometer
Frequency

19 Spectral Width

20 Lowest
Frequency

21 Nucleus

22 Acquired Size

1.001-—

1.00\_‘
g

1.16

1.16/]

1.00—

2.02——
2.03-——

23 Spectral Size

199.625

J

©

168.147

154230
153532

®

133.483
128.649
128.368
126.233
124.631

/
S
\
"

120.459
114.548

||

77.379

w
[N]

76.871

35.039

—22.041

Value
2020-1-syj-H. 258. fid
Bruker BioSpin GmbH
nmrsu
spect
CDC13
297.6
2g30
1

Z7119470_0117 (PA BBO
500S1 BBF-H-D-05 Z
SP)

P

188.8
2.0000

12. 0000

1.8175
2020-07-24T10:27:31
2020-07-24T10:27:32
500. 16

9014. 4
-1518. 4

H
16384
65536

Parameter
Title
Origin
Owner
Instrument
Solvent

1

2

3

1

5

6 Temperature
7 Pulse Sequence
8 Experiment

9

Probe

10 Number of Scans

11 Receiver Gain

12 Relaxation Delay

13 Pulse Width

14 Presaturation
Frequency

15Acquisition Time

16 Acquisition Date

17Modification
Date

18 Spectrometer
Frequency

19 Spectral Width

20 Lowest Frequency

21 Nucleus

cquired Size

pectral Size

Value
2020-1-syj=C. 110. fid
Bruker BioSpin GmbH
sy
spect
cpel3
297.9
2gpg30
]

7119470 0117 (PA BBO
50081 BBF-H-D-05 Z SP)
3800

188.8

2.0000

10. 0000

0. 5505
2020-07

T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 1

10 1
5 (pp

————T——T—
00 90 80 70 60
m)

542

T T T T
50 40 30 20 10 O



3-Bromo-10,10-dimethyl-10,11-dihydro-2H-isoxazolo[2,3-f[phenanthridine-2,8(9H)-dione

(Scheme 2, compound 4)

_~9.433
~9.416

i
[=]
S

9.433

i

9.416

8933
8917

8.933

8.917

7.809
7.806
7.803

7.792
7.789
7.778
T.T15

1772
7.623

7.608
7.606
7.595

7.809
7.806
7.803

7.792
7.789

—3.081
—2.583

7.778
7775
7772

1.205

7.623
7.608
7.606

\

T
959

4 93 92 91 9.

89 88 8.7 86 85 84 83 8.2 8.1 8.

T T

8 (ppm)

T

T
079

4.00T

T

78 7.

L

J.o07

76 75

Parameter
Title
Origin
Owner
Instrument
Solvent
Temperature

S oo s oo

Pulse Sequence

3

Experiment
9 Probe

10 Number of Scans

11 Receiver Gain

12 Relaxation
Delay

13 Pulse Width

14 Presaturation
Frequency

15 Acquisition
Time

16 Acquisition
Date

17 Modification
Date

18 Spectrometer
Frequency

19 Spectral Width

20 Lowest
Frequency

21 Nucleus

1.00—<p—

2.00-=

Value

nnrsu

spect
DC13

297.2

2830

1D

7119470 0117 (PA BBO
50081 BBF-H-D~
SP)

2

108.7

2.0000

12. 0000

1.8175

2020-07-18T17:54:20

2020-07-18T17:5

122

500. 16

9014. 4
-1517.4

1H
16384
65536

L

195.709

—164.327

|

—-146.092
~143.286
133.634
130.197

/

L.

127.716

<
3

o 4

o 4

8 (ppm)

126.884
125.606
120.144

—109.488

 12.00=

77.380
77425
76.872

€

o

—52.871

—37.406
—32.301
—28.323

Parameter

litle

Origin

Owner
Instrument
Solvent
Temperature
Pulse Sequence
Experiment

TS

Probe

10 Number of Scans

11 Receiver Gain

12 Relaxation
Delay

13 Pulse Width

14 Presaturation
Frequency

15 Acquisition
Time

16 Acquisition
Date

17 Modification
Date

18 Spectrometer
Frequency

19 Spectral Width

20 Lowest
Frequency

21 Nucleus

22 Acquired Size

|23 Spectral Size

Value
2020-1-syj-C. 107. fid
Bruker BioSpin GmbH

nnrsu

2pe30
i

7119470 0117 (PA BBO
50081 BBF-H-D-05 7
sp)

255

188.8

2. 0000

10. 0000

0. 5505
2020-07-20T21:03:38

2020-07-20T21:03: 40

13C
16384
65536

T
220 2

T

T

10 200 190 180 170 160 150 140 130 120 110 100 90
& (ppm)

80 70

S43



